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Characteristics 


unusual in small motors, will 
be disclosed by a test and examina- 
tion of the 1/10 to 1/4 h. p. sizes of 


Repulsion Start-Induction 


SINGLE PHASE MOTORS 


High Starting Torque— 
Low Starting Current— 
Quiet Operation— 
Ring Oiling Bearings— 


The Brushes Do Not Touch the Commutator After 
Full Speed Is Attained 


ASK FOR ONE TODAY 
Manufactured by 


Century Electric Co. 
St. Louis, U.S. A. 
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HERE has been no other factor in creating the prestige which 


now surrounds the Weston name than the outstanding 
superiority of 


Indicating Instruments 


So high have Weston products established the name in the field of Electrical 
Measurement that it is in itself an endorsement of each Instrument that bears it. 


It is our fixed purpose to maintain, and if possible to increase, the value of 
this endorsement. 


The Weston A. C. Round Pattern 
Switchboard Instruments are un- 
rivalled with respect to mechanical 
and electrical design and workman- 
ship, and hence with respect to 
performance. 





Competent engineers know that 
this Weston group is the only one 
which meets perfectly the practical 
requirements of operating service, 
and they likewise know that the ini- VOLTMETER 
tial cost is little, if any, more than 
the cost of inferior instruments, 
and that because of their continuous 
accuracy and serviceability they are 
much more economical to adopt 
than instruments of any other make. 


es 
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The Instruments, consisting of 
Ammeters, Voltmeters, Wattmeters 
(Single and Polyphase), Power 
actor Meters, Frequency Meters 
and Synchroscopes, are thoroughly 
described in our Catalog 16. 


Complete groups of Weston 
Switchboard Instrument Trans- 
formers are described in our Bul- 


letin 1501. Single-phase and D. C. 


Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 
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A Lesson from Canada 


HILE central station managers in the United 

States have been rather restive since war was de- 
clared, wondering how they would weather the approach- 
ing storm, our Canadian friends have passed through 
the crisis unscathed. Bereft as some of them have 
been through the voluntary enlistment of fully 35 per 
cent of their staff, and faced also with extraordinary 
difficulties of financing and of securing coal, they have 
met the situation manfully and, instead of suffering loss, 
are enjoying a prosperity wholly undreamed of and 
never before equaled. Happily almost all of the elec- 
tricity used in Canada is generated from water power so 
that the scarcity and high price of fuel are not felt 
universally in the Dominion; but the demands for en- 
ergy have been so great that all steam reserve appara- 
tus as well had to be pressed into continuous service. 
In the use of electricity we have much to learn from 
Canada. Despite the low rates prevailing there, the in- 
habitants have not made so generous a use of electricity 
in the household as one would expect, but the indus- 
tries more than make up for that deficiency. With a 
population of about 8,000,000, scattered for the most 
part along the St. Lawrence River and Lake Ontario, the 
per capita consumption of electricity in Canada is enor- 
mous. True, the manufacture of munitions has helped 
to swell the figures, but the total without that is still 
very large. The war has caused Canadians to make a 
virtue out of necessity in a way very much to their 
credit. Had selective conscription been adopted in Can- 
ada from the start, as it has been in this country, many 
of the highly trained and dependable men would have 
been spared to the companies to help carry the burden. 
American managers may therefore take heart. With all 
their anxieties and perplexities our Canadian friends 
have been equal to every emergency, and, what is most 
encouraging, they show no sign of overwork. On the 
contrary, they are unusually cheerful. 


The Spacing of Transformers 


HE brief paper by P. O. Reyneau on this subject is 

well worth a second reading if one is interested in 
the practical economics of distribution. The general 
theory of the situation is that while large transformers 
feeding long secondaries are highly desirable on account 
of better efficiency and regulation, improved load factor 
and better diversity conditions, so far as the trans- 
formers themselves are concerned, the extension of sec- 
ondaries brings with it heavy installation cost and line 
losses which at some point in the development of the 





secondary system will balance the gains to be made by 
the larger units. Mr. Reyneau works out from very 
simple theory a set of curves which furnish a most con- 
venient graphical method for finding the approximate 
point at which it does not pay further to increase the 
transformer spacing. As in practically every case of 
distribution, the complete theory is hard to apply in 
detail, although it furnishes a convenient method of 
approximation. As Mr. Reyneau suggests, the curves 
must be used with a basis of good judgment. The 
irregular call for energy, the uncertain distribution 
of the load from week to week and the wandering of 
the load center of each section from hour to hour make 
precise application of theory an impossibility save for 
instantaneous values of the variables, which are not of 
great practical service. However, a combination of 
good judgment with the principles laid down by theory 
may generally be counted on to win. It is the data for 
this combination that Mr. Reyneau has given us. 


Calculating Coal Cost in Power Rates 


OR the last half dozen years electric supply com- 
panies have suffered steadily from increasing prices 
of everything except their own product. With un- 
restrained speculation thrusting up the cost of living, 
this in turn forcing up the price for labor, and with 
coal simultaneously shooting skyward, the supply com- 
panies have been quite consistently reducing the price 
of energy. Since the war began the situation has grown 
worse and worse; labor is scarcer and more exacting in 
its demands; owners and producers, transportation men 
and middlemen have been greedily clutching for more 
profits, and with these adverse factors in operation the 
price of coal has surpassed all previous records. 
Through this the central stations have stood pat, 
while all around them transportation companies were 
calling for help. The time has come, however, when 
forbearance must be laid aside and some provision made 
for taking care of the enormous increase in cost of pro- 
duction. Let it be written down to the credit of the 
central stations of the country that in doing this they 
have gone ahead logically and fairly to provide for a 
permanent solution of the economic problem. The 
method taken is shown in the case of the Rockford Elec- 
tric Company discussed elsewhere in our columns. It 
simply amounts to placing the power schedule, in which 
cost of fuel is always a large item, on a sliding scale, 
the price to the consumer rising or falling month by 
month in a perfectly definite way according to the 
changes up or down in the price of coal. No change is 
made in the lighting schedule in this case nor is there 
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any allowance for increase of cost other than in the one 
vital element of fuel. 

This method of dealing with the situation has very 
much to commend it since it virtually takes the con- 
sumer into partnership so that he can get his power 
cheaply when it can be produced cheaply and shares its 
increased cost when conditions are adverse. In every 
way it seems to us a more equitable and desirable way 
of meeting the higher cost of power due to higher coal 
cost than an attempt to increase power rates by a flat 
percentage. Any fair-minded commission should see 
the justice of such a proposition and authorize its adop- 
tion as a fair measure of relief to the only industry 
which has not taken advantage of the time of stress to 
try to raise its prices as much as the traffic will bear. 


The Photoelectric Cell as a Photometer 


HE precision of any single observation of the candle- 

power of a lamp in a photometer is necessarily rela- 
tively low, even with the best of observers using the 
best of instruments. Thus, the precision of a single 
measurement of the resistance of a particular sample 
of manganin wire may easily be one part in ten 
thousand, so far as concerns accidental deviations and 
observational errors, whereas the precision of a single 
photometric measurement is commonly not more than, 
say, one part in two hundred. In the resistance meas- 
urement a zero balance is obtained on a delicate gal- 
vanometer, and the eye has only to judge whether the 
scale image moves or does not move when the gal- 
vanometer is thrown into circuit. In the photometric 
measurement the eye itself is the detecting instrument, 
and the observer has to make a judgment as to the 
equality of two adjacent retinal images. It is prac- 
tically impossible to make a discrimination beyond a cer- 
tain limit of approach to equality. In order to compen- 
sate, in part, for the inherent lack of instrumental 
precision in the photometric observer’s eye, it is cus- 
tomary to rely, not upon a single measurement, but upon 
the mean value of a fairly considerable number of 
photometric measurements taken by the same observer 
in rapid succession. Since the probable closeness to 
the truth of the mean of a set of measurements taken 
under the same contingencies increases as the square 
root of the number included in the set, nine measure- 
ments are collectively three times as good as one meas- 
urement in probable approximation to the unerroneous 
result. 

It has long been recognized, however, that instead 
of trying to improve the approximation of the pho- 
tometric measurements by accumulating the observa- 
tions of one or more observers, it would be more satis- 
factory to substitute an artificial eye for the human eye 
and to develop the precision of the substituted device. 
This device would naturally be some form of radiant- 
energy detector. That this is no chimera is certified 
by the assertion of botanists that the “eyes,” or light- 
responsive organs, of certain plants are much more 
sensitive to light than is the human eye. A certain 
degree of success has been obtained with photoelectric 
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apparatus during the last few years, subject to the diffi- 
culty that the curve of sensibility with respect to wave 
length in the spectrum is quite different in the real and 
artificial eyes. 

The article by James R. Randolph in our Digest 
this week gives some interesting quantitative compari- 
sons between photometric tests using real and artificial 
eyes on one and the same electric lamp. It is to be 
hoped that a suitable and reliable technique can be 
elaborated for photometric work with an artificial eye of 
this kind. The real eye is, of course, the only final 
criterion of success in this undertaking. 


Bad Illumination and Accidents 


ROFESSOR CLEWELL’S discussion of the relation 

of industrial lighting to safety ought to be in the 
hands of every employer of labor. It now seems to 
have been well demonstrated that as illumination de- 
creases accidents increase, regardless of whether the 
decrease is due to a change from natural to artificial 
light or to the ordinary variations of daylight resulting 
from the time of day or the weather. Manufacturing 
buildings, taking them as they run, are not well lighted 
either by day or by night, although some modern indus- 
trial plants are so designed as to get very satisfactory 
day illumination from windows. These very buildings 
are often poorly illuminated at night as regards either 
quantity or quality of light, and sometimes they suffer 
by reason of the ample window space through which 
interior light escapes as effectively as light enters. 

A very large proportion of workshops do not have 
adequate window space as compared with the floor space, 
and the neighboring buildings often obstruct the enter- 
ing light. In such places artificial light is practically 
a necessity all the time over a considerable part of the 
area. It is small wonder therefore that in the average 
factory insufficient or improper lighting soon makes 
itself felt through the occurrence of accidents. As 
Professor Clewell indicates, insufficient light, glare and 
shadows are the three commonest sources of trouble. 
The examples he gives ought to be thoroughly con- 
vincing, and almost any engineer can duplicate them 
from his own personal observation. At the present 
lamp efficiencies and low cost of energy there is abso- 
lutely no excuse for bad illumination. Glare and 
shadows can both be avoided by proper choice and spac- 
ing of the lighting units, of which a sufficient quantity 
can be easily supplied. 

Just now the gas-filled lamp is productive of much 
bad practice in industrial illumination. It is invaluable 
when properly applied and_ intolerable otherwise. 
Luminous flux from this source is so cheaply obtainable 
that there is no possible excuse for misapplying it. In 
fact, bad results must be due to ignorance or parsimony 
—ignorance of what conditions ought to be and nig- 
gardly policy in changing to the new illuminant. Three 
very simple rules will avoid most of the trouble. Al- 
ways keep the filament out of direct view; always screen 
it by some diffusing material, and keep the walls and 
ceiling light in color, even at some little expense of 
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cleaning and whitewashing. As to quantity, if the con- 
ditions just laid down are fulfilled there is no danger 
of overdoing illumination. On a cloudy day the maxi- 
mum light furnished is likely to be considerably below 
daylight illumination even in a well-lighted shop. These 
are times when night work is of special importance, and 
for efficient working as well as for avoidance of acci- 
dents good illumination pays. 


Looking Toward Daylight Saving 


LTHOUGH it is rather late to put through any 

legislation to effect daylight saving for this year, 
some discussion has been aroused by Senate Bill No. 
1854, introduced by Senator Calder of New York. This 
makes the customary provisions for establishing stand- 
ard legal time, duly shoved ahead one hour for daylight- 
saving purposes. The period of the change according 
to this bill would be from the last Sunday in April to 
the first Sunday in September, and the bill if passed 
will become legally effective at the beginning of the 
next calendar year. The more excitable advocates of 
daylight saving object violently to putting over a trial 
of the system until next season, but considering the 
time it has taken Congress even to struggle toward 
the final stages of vitally important bills like those re- 
lating to treasonable activities and food conservation, 
we judge that the chance of beginning daylight saving 
this season is very slim. 

We have expressed ourselves several times on this 
subject, and have seen no reason to change our general 
opinion that the proposed plan is on the whole pleasant 
and harmless. It would be a boon to the enthusiastic 
amateur gardeners who are planting cabbageheads in 
hills and sowing carefully peeled potatoes. To the ordi- 
nary worker it would give a little more daylight time 
for recreation in the evening. But we quite fail to see 
where any of the enormous savings expected by the 
friends of the measure are going to materialize. The 
reputed results in England are quite impossible to 
verify owing to the many causes which have co-oper- 
ated during the war to change the consumption of elec- 
trical energy for lighting purposes. If less coal has 
been burned, it may be due to any one of a number of 


| HILE very few lighting com- 
W panies, especially east of the 
Rockies, face conditions in the domestic field 

bordering on saturation, there is a real desire to know 
how to increase the number of consumers per 100 


population. Generally any efforts in this direction have 
been by forced means. In the next issue of the ELEc- 


TRICAL WORLD there will appear an article describing 


how through better salesmanship the number of domes- 
tic consumers is being increased in thirty-two towns in 
the Middle West. The national need for intensified 
conservation of resources is recognized universally; it 
can yield far-reaching economic results in the vital 
field of hydroelectric development. An article in the 
issue of June 23 will urge national encouragement to 


ELECTRICAL WORLD 


The Coming Issues hydroelectric construction. 


AUUDULLUULIUOAGUUUEUAU ALLOCATE OSA 





1147 


factors, and we are very doubtful whether daylight sav- 
ing had very much to do with it or would produce any 
large measure of economy here. 


Repulsion and Inductance of Reactors 


HE increasing use of reactors to limit the possible 

rush of current through accidental short circuits has 
led to improvements in the design and mounting of 
these devices in central stations and substations. By 
inadvertence, it is possible so to associate reactors in 
different parts of an alternating-current system that, 
in the event of a short circuit, the mechanical forces 
brought to bear upon the reactors may injure them. 
Moreover, if they are improperly mounted, they may 
mutually affect each other at all working times in such 
a manner as to induce mutually unbalancing emfs. The 
subject is dealt with effectively this week by H. B. 
Dwight in an article which discusses both the mechan- 
ical forces and the mutual inductances. 

On first thought there does not seem to be any close 
connection between the mutual inductance of a set of 
reactors, expressed say in henrys, and the mechanical 
forces, or couples, which they will mutually exert on 
each other, expressed. say in kilograms weight or in 
kilograms acting at a meter. Nevertheless, it is a well- 
known proposition that if one such reactor is, say, firmly 
fixed and the other is capable of making any small 
excursion or bodily movement, either of translation or 
of rotation, then the forces with which the two will pull 
each other magnetically in the excursion will be the 
product of the currents in the two reactors times the 
change in their mutual inductance per unit of displace- 
ment. The forces will therefore be large if the mutuai 
inductance happens to change rapidly in the assumed 
displacement, while they would vanish if the mutual 
inductance made no change. 

It is interesting to observe in the article that alter- 
ing the scale of geometrical construction and arrange- 
ment, including a set of reactors, does not alter the 
total mechanical forces between them so long as the 
traversing currents remain constant. If, on the other 
hand, the current densities are kept constant, the forces 
will increase with the square of the linear dimensions. 


This issue 
will also contain the fourth installment 
of C. E. Clewell’s series on industrial illumination, the 
particular subject which will be discussed being legal 
requirements of factory lighting. In this article the 
author points out that many companies have lagged 
behind in bringing their lighting facilities up to re- 
quirements owing to their failure to realize the value 
of adequate lighting in plant production, or because 
they are ignorant of the advances in lighting. Atten- 
tion is called to the need of expressing the legal re- 
quirements for lighting in simple terms that can be 
readily understood and enforced. The last issue of 
June, dated June 30, will be devoted principally to in- 
dustrial applications. 
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Repulsion and Mutual Inductance of Reactors 


Some Considerations That Have Been Found Necessary When Installing 
Coils with Parallel Axes—Curves Which May Be Used 
to Obviate the Use of Formulas 


BY H. B. 


systems for confining disturbances to the sections 
in which they originate it is important to know 
the magnitude of their mutual inductance and the forces 
exerted between them. The value of the mutual in- 
ductance is useful in calculating and correcting any 


() sen to the increasing use of reactors in many 
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FIG. 1—MECHANICAL FORCE EXERTED BETWEEN COILS WITH 
PARALLEL AXES 


unbalance of voltage which may be produced, while the 
attraction or repulsion which may exist between the 
coils is necessary in designing the supports and braces 
for the coils. 

Since existing formulas which express the mutual ac- 
tion of cylindrical coils with air cores apply only to coils 
having the same axis, formulas will be derived here that 
will be applicable to similar coils placed side by side with 
their axes parallel. To obviate the necessity of using 
these formulas for calculations, however, curves based 
thereon will be presented. These curves and formulas 
will, it is believed, give results within a small per- 
centage of accurate if the reactors are of the usual 
shape and at the usual distances apart. 

Before deriving the formulas it may be pointed out 
that the mutual inductance of two thin solenoids A and 
B is the number of magnetic lines of force which inter- 
link one coil when unit current flows in the other. This 
number will not be greatly changed if one of the coils 
be altered to have another shape of the same cross-sec- 
tional area, such as the approximately square shape 
shown in Fig. 5. The area of the section of the altered 
coil B is m/xs * 4nms = 4m’, If this quantity is equal 
to the area of the round coil, za’, then m = (a\/x) -~-2. 
Thus m is a constant which does not change when s 
varies. 


DWIGHT 


The mutual inductance of coil A and a large concen- 
tric coil of radius s —m and the same axial length 6 
may be calculated by Searle and Airey’s formula:* 
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in which a is the mean radius, b the length, c the thick- 
ness of winding, s the spacing center to center, N the 
number of turns in each coil, g= V%4b’+ (s—m)’* 
and r = \/14b’+ (s+ m)’*. For the present the dimen- 
sions will be assumed to be in centimeters. 

Similarly, the mutual inductance of coil A and a coil 
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FIG. 2—MUTUAL INDUCTANCE OF COILS WITH PARALLEL AXES 


The difference between M, and M, is the number of lines 
of force which pass through the circular belt of width 
2m between the two large coils. Since the section of 


*The Electrician, London, 1905, Vol. 56, page 318. Bulletin of 


the Bureau of Standards, Vol. 8, No. 1, equation 43, page 62. 
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the altered coil B is m/zxs times the area of this beit, 
the mutual inductance of coil A and the altered coil B 
is m/ns (M,—M,), in which M, and M, are given by 
equations (1) and (2). (3) 

With coils of usual shape a small correction must be 
made on account of the thickness ¢ of the winding, 
where the inside diameter of the coil is 2a—e and the 
outside diameter is 2a-+c. This correction may be 
made.by means of the formulat 

ec (dM, iM, 

where M is the mutual inductance of two thick coils 
of mean radii a and s—m or s-+™m, and M, is the 
mutual inductance of two thin solenoids of the above 
radii. 

The corrected value of M,, to a first approximation, is 

nc’N? 27°a°N? | e 


MM! = M+ = B+ < soe 
6q qd 12a° 





Thus the first term in the series for M,, equation (1), 
becomes (1+ c’/12a’) instead of 1, and the same change 
is made in equation (2). It is evident that a coil with 
an unusually small orifice will require more correction 
terms in c than are given above. However, the above 
correction is sufficient for the usual current-limiting re- 
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all the dimensions are in centimeters, the formula should 
be multiplied by 0.3937. 


DERIVATION OF FORCE FORMULA 

The force in dynes between two coils is exactly equal 
to the differential of the mutual inductance with respect 
to the distance between the coils when absolute units 
are used and when unit current is flowing. This rela- 
tion may be shown by equating the mechanical and elec- 
trical work, when one coil moves a short distance ds in 
time dt. Thus F'ds/dt = —i,e = —i,i,dM/dt, since 
the voltage generated in the coil is equal to the rate of 
change of lines of force in it. Therefore, the force in 
dynes is F = —i,i,dM/ds, where i, and i, are the cur- 
rents in the two coils. Equations (1) and (2) are it 
forms which are readily differentiated with respect to 
Ss, giving 
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As in the case of straight conductors, only ratios of 
the various dimensions are involved in the formula for 
mechanical force, so the dimensions 








Pounds 











Force in Pounds for One Ampere Turn 
Force in 


Ratio % Ai 
FIGS. 3 AND 4—COMPARISONS OF FORMULA WITH 
OBTAINED BY TEST 


actors, since the effect of the correction for thickness is 
only about 2 per cent in such cases. 

When a coil is wound with large air spaces between 
the wires or cables, as is usual with current-limiting 
reactors, allowance must be made in calculating the 
self-inductance of the coil, but it may be neglected in 
approximate calculations of mutual inductance. How- 
ever, in measuring the coil each dimension} should be 
taken as the number of wires or cables times the pitch, 
instead of the actual measured dimension over the 
copper, which is too small. 

By including the terms in ¢ and changing to units of 
inches and henrys, equation (3) becomes 


2za°N*m 
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in which the dimensions are in inches. This equation 


contains enough terms for usual approximate work. If 











+See Bulletin of the Bureau of Standards, Vol. 8, No. 1, by Rosa 
and Grover, page 33. tSee do., Vol. 8, No. 1, page 119. 








may be either in inches or in centi- 
meters, so long as they are all in the 
same units. The interesting condi- 
tion results, therefore, that if all the 
dimensions, including spacing, of a 
group of coils be increased by a cer- 
tain ratio, the mechanical force in 
pounds is not changed at all. 

The value of force given by for- 
mula (7) is the average force due 
to alternating current and is the 
same in value as the force due te 
direct current. At the peak of the 
alternating-current wave in a single- 
phase circuit the force rises to double the value given 
by this formula. When the momentary current becomes 
zero the force becomes zero. 

The results of formulas (6) and (7) are only approxi- 
mate for two round coils, although they may be theo- 
retically exact for coil A and the altered coil B (Fig. 5) 
if enough terms of the series are calculated. Probably 
the closeness of this approximation can be determined 
best by making laboratory tests and comparing the test 
measurements with the calculations. However, a rough 
estimate can first be made by considering another altera- 
tion of coil B (Fig. 6). 

This alteration of coil B is such that part of the area 
of section of the round coil is moved nearer to A and 
thus into regions of stronger magnetic flux. Therefore 
the mutual inductance is increased, and as the effect is 
accentuated at small spacings of the coils, the rate of 
change of the mutual inductance, and consequently the 
mechanical force, are also increased. Thus the mutual 
inductance and the repulsion of coil A and the altered 
coil B (Fig. 6) are considerably greater than the true 
values for the two round coils, as shown by the follow- 
ing formulas. 
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The formulas giving maximum results for values of 


3/a less than 5 are: 

27’a°t N10" é 
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# (in pounds) = 356 \< 4.45(e — 0.185a) 
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where the dimensions are in inches, and where 
fe ass 
q= _b* + (s—a)’? 
V4 


and 


| 1 , 2 
f= \ > tod + (s+ 0.63a)’. 


The changes in the inductance with the conditions in 
Fig. 6 are very much greater than with the conditions 
in Fig. 5, because in the latter some parts of the area 





are moved into regions of stronger flux and other parts 
into weaker, and so the changes balance each other to 
a large extent. By an examination of Fig. 5 it may be 
seen that the remainder is moved away from coil A into 
regions of weaker flux, so formulas (6) and (7) are 
slightly too small. Since the maximum curve of Fig. 
3 is considerably too large and the curve calculated ac- 
cording to formula (6) is slightly too small, an inspec- 
tion of Fig. 3 shows that formula (6) must be correct 
within a very small percentage. The values of mutual 
inductance given by formula (9) are larger than those 
of formula (7) in practically the same ratio as formula 
(8) is larger than formula (6). Consequently, formu- 
las (6) and (7) have practically the same accuracy. 

Formulas (6) and (7) may be useful when extended 
to include further terms of the convergent series of 
which they are a part. 

Following are examples which are given to show the 
use of the formulas for repulsion and mutual inductance. 
In determining the average mechanical forces due to 
three-phase currents, the forces due to the products of 
the instantaneous values of two alternating currents 
which are 120 deg. out of phase are calculated in the 
same way as the watts due to the products of the in- 


FIGS. 5 AND 6—SECTION OF TWO SOLENOIDS AND ALTERATION OF ONE COIL TO INCREASE INDUCTANCE AND REPULSION 
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stantaneous values of an alternating current and an 
alternating voltage which are out of phase. 

Example I.—Find the average mechanical force act- 
ing on each of two coils carrying single-phase current, 
the conditions being as follows: 

Mean radius of coils (in.) = a 12.56; length of 
coils (in.) = b = 30.06; thickness of winding (in.) = 
c = 4.87; number of turns = N = 114; current (amp.) 
= 1, = i, = 400, and the coils are placed side by side, 
with the parallel axes 45 in. apart. 

From the above data, m = 11.13, s — m = 33.87, 
s-+ m = 56.13, q = 37.1, and r = 58.1. Therefore 
Force (lb.) 516,000 [1.0125 « 10°(1.332 + 1.478 — 

0.850 — 0.636) + 53.8 « 10°(1.34 — 4.48 — 0.14 
+ 0.88) ] = 6.25 lb. (see Fig. 4). 

Using Fig. 1 for approximate work instead of formula 
(6),F =3 x 10° < 114 X 400 = & b. 

Example IJ—Find the average mechanical force on 
each of three coils of the same size and spacing as those 
in Example I, placed side by side in a row and carry- 
ing three-phase current (400 amp. per phase). 

Let the three coils in a row be called a, b andc. The 
currents in them are 120 deg. apart in phase. The aver- 
age force on a caused by 7» is 6.25 cos 120 deg. = 3.12 
lb., the calculation being similar to Example I. 

To find the force on a caused by J;, formula (7) is 
used, the axial spacing being 90 in. The average force 
on a caused by J, is 0.50 cos 120 deg. = 0.25 lb. This 
quantity is to be added to the force caused by J», making 
a total average force on a of 3.37 lb., tending to move it 
toward the center coil. Coil c is also under an average 
attraction of 3.37 lb. Coil 6 is attracted by both a and 


A B 





c, and although there is a momentary force, first in one 
direction and then in the other, the average force on b 
is zero. Since the above forces increase as the square 
of the current, they attain large values at times of short 
circuit. 

Example III.—Find the voltage drop due to mutual 
inductance in each coil of Example II, the frequency 
being 60 cycles. 

Using formula (6), with a spacing of 45 in., Ma, = 
0.0081 [1.0125 (0.02698 — 0.01722) — 53.8(0.0000164 — 
0.0000048)] = 7.5 « 10° henrys. Also, from Fig. 2, 
Ma, = 0.46 X 10° & 114 & 12.56 = 7.5 & 10° henrys. 

Using a spacing of 90 in., Mae = 1.1 & 10° henrys. 

Let the currents in the three coils a, b and c be 


I, = 400 amp. 
I, = —200 + j200\/3 amp. 
and I, = —200 — j200\/3 amp. 


The drop in a due to mutual inductance is 
2m X 607 (1sMan + IceMac) = —8.4 — j6.5 volts. 
The drop in b due to mutual inductance is 
2 X 607 (1aMan + IcMoe) = 9.8 + 75.7 volts. 
The drop in ¢ due to mutual inductance is 
2m X 607 (LaMac + InMo-) = —9.8 — 74.0 volts. 
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Power Rates Raised by Coal Cost 


Alarming and Continuing Cost and Scarcity of Fuel Lead to Advances in Rates for 
Electrical Energy for Power—Action of the Rockford (Ill.) Electric Company 
Before Public Utilities Commission 


tions and consumers by the alarming and continu- 

ing high cost and scarcity of fuel. Coal consump- 
tion is so great a factor in power production that the 
companies, large or small, cannot absorb the heavy in- 
crease in cost without either raising rates or suffering 
reduction in net income. On power business particular- 
ly the justice of a rate fluctuating with coal costs is re- 
ceiving general recognition; the consumers affected are 
in business themselves; they understand readily what 
the companies face as a result of the abnormal coal situ- 
ation. It is for this reason that so many companies 
are adding clauses to their power schedules as a protec- 
tion against the serious conditions of last winter. In 
some cases this does not involve the necessity of appli- 
cation to the State Public Service Commission, in others 
the approval of that body is essential. 

One of the interesting cases is that in which the 
Rockford Electric Company seeks the approval of a coal 
clause by the Illinois Public Utilities Commission. This 
company is controlled by the American Gas & Electric 
Company, of which M. F. Millikan is vice-president and 
general counsel. 


: N ACUTE rate situation is raised for central sta- 


RANGE OF COAL CosT AFFECTING RATES 


A supplement applicable to power rates, filed by the 
company with the commission, is in substance as fol- 
lows: 


The rates set forth in the published schedule of the 
company, designated as power schedules H, I, J, K, L 
and M, will be the only basis of charge for power 
during such months as the average cost of coal f.o.b. 
cars on the power-plant switch track of the company in 
Rockford shall be not more than $2.25 per ton and not 
less than $1.75 per ton. 

For each 5 cents decrease in the average monthly 
cost of coal below $1.75 per ton f.o.b. cars on the power- 
plant switch track, there will be deducted each month 
from all net bills based upon power schedules to which 
this schedule is supplementary one-tenth of a mill per 
kilowatt-hour. 

For each 5 cents increase above $2.25 per ton there 
will be added one-tenth of a mill per kilowatt hour. 


The total cost of coal to the company for January, 
February and March was: 


Per Cent 


1916 1917 Increase Increase 
GE eke oe ie ee $12,481 $21,822 $9,341 75 
Pe icaines 13,635 19,240 5,605 41 
BE as oes ees 12,412 17,314 4,902 40 
$38,528 $58,376 $19,848 52 


That increased costs are not due to increased 
sumption was shown by the company as follows: 
Tons Coal Burned 


con- 


Average Cost per Ton Per Cent 








1916 1917 1916 1917 Increase 
January ..... 6450 6326 $1.93 $3.45 79 
February . 6750 5873 2.02 3.28 62 
Pare 5939 5550 2.09 3.12 49 
19,139 17,749 


Although uncertain how long the present situation in 
the coal market will last, the company says that “there 
seems to be no immediate prospect that the conditions 


will again become what has heretofore been considered 
normal.” 

Cost of coal represents practically 75 per cent of the 
cost of the production of electric energy, and if some 
provision is not made for taking care of the increase, 
it will mean that the company will be unable to finance 
the betterments, extensions and improvements which 
are required for the service of the public and that there 
can be no return to the persons who have invested in 
the securities of the company. , 


METHODS OF RECOUPING 


Discussing the two methods by which increased cost 
might be overcome—a horizontal increase in the price 
of electric energy or an increase based upon increased 
cost coal—the company says: 

“If a horizontal increase in rates be put in effect, 
pursuant to authority of the commission, it will be 
necessary in order to afford protection to the company 
to make the increase in rate sufficient to meet condi- 
tions of maximum cost of fuel as far as may be ascer- 
tained, based upon recent experience. 

“Rates so fixed would, with reason, be maintained un- 
til basic conditions are permanently restored to a more 
normal condition. If so happens that there is a fluc- 
tuation from month to month the customers of the com 
pany would derive no advantage under this method. 

“There is no assurance that the new schedules, how- 
ever carefully established now, might not again fail to 
meet the situation as it may develop. 

“It has seemed to the officers of the company that it 
would be more equitable and more satisfactory to meet 
the difficulty by such a supplement as has been filed 
rather than to ask for a straight increase in the price 
charged for electric energy. If a straight increase in 
the price charged for electric energy were asked and al- 
lowed, there is no assurance that the new schedules 
would not within a few months result in precisely the 
same situation which to-day confronts the company.” 


INCREASED FUEL COST ALONE COVERED 


The company has submitted evidence to show that 
application of the proposed supplement will return only 
the increased fuel cost. It is not the purpose to in- 
crease net revenue in this way. 

With the method proposed power customers will de- 
rive whatever advantage may accrue through favorable 
fuel prices during any month and will be assessed for 
only the additional fuel cost actually incurred to supply 
them with the energy they use. 

The following amounts per kilowatt-hour would have 


been added to power bills had this supplement been in 
effect: 


Mills 
I on sia ed eh ae $3.45 — 2.25 — 1.20 = 24 points — 2.4 
WOO. ia ck ea wneewnenus 3.28 — 2.25 = 1.03 = 21 points = 2.1 
ME o G8 bhi cea eee earace 3.12 — 2.25 = .87 = 17 points = 1.7 


The revenue of the company from commercial, resi- 
dential and municipal lighting, it is pointed out, is ap- 
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proximately one-third the total revenue, and it is pro- 
posed to absorb so long as may be possible increased op- 
erating costs on these classes of business. 

The proposed increases are made applicable to power 
users because of the lower rates extended to them and 
also because of the fact that if operating individual 
plants (which many have done in the past) these cus- 
tomers would have to meet the same extraordinary in- 
creased expenses for fuel as the company; moreover, 
they in turn may meet a part of the increased power ex- 
pense by a modification of the selling prices for their 
products. 

Notice of the intention of the company to apply to the 
commission for the approval of the supplement was pub- 
lished for two successive weeks in newspapers of gen- 
eral circulation in Rockford. In addition the matter 
was given wide publicity among those affected by the 
weekly bulletin of the Merchants and Shippers’ Associa- 
tion, practically all of whose members are power cus- 
tomers of the company. The secretary of that associa- 
tion appeared at the hearing before Commissioner Shaw 
and testified that not one objection had been taken to 
the proposed increase. 


INDIVIDUAL PLANTS SIMILARLY AFFECTED 


“Practically every power consumer of the utility,” 
the company says, “is a potential competitor in so far 
as furnishing power to himself is concerned. If the 
power user operates his own plant, he cannot ascertain 
what the cost of such operation will be until long after 
the service has been rendered; he cannot know exactly 
what his fuel, labor or other elements of the cost of 
power will be until he has purchased the same. If his 
fuel contractor is unable to make deliveries, he must 
then have recourse to the open market and pay the 
prices demanded under such conditions precisely in the 
same manner that the utility must. 

“Therefore the conditions under which he operates 
are essentially the same as the arrangement which we 
propose, although under the proposed arrangement he is 
still able more nearly to determine his costs because of 
the fact that the price of coal has been reasonably uni- 
form for the past ten or fifteen years and up to the lat- 
ter part of 1916. There has heretofore been but little 
or no occasion for such a supplement as is now proposed, 
although it has been a recognized principle in private 
business for a great many years that the price of the 
finished product should vary in accordance with the 
price of raw material and labor used in the manufac- 
ture of material. Industrial conditions since the out- 
break of the world war have been such as to cause an 
enormous increase in the consumption of coal and to 
make it all the more difficult for public utilties to supply 
themselves with coal for conversion into electric energy 
at a price which will permit the continuance of rate 
schedules based upon past prevailing prices of coal. 

“This company has done all that is possible to pro- 
tect itself for the future. It has entered into contracts 
to cover its full requirements for the coming year with 
reputable and responsible people, but there is no assur- 
ance that these people will carry out their commitments. 

“The company is increasing its storage capacity from 
6000 tons to approximately 20,000 tons at a cost of abouf 
approximately $50,000 to enable it to store fuel bought 
under the best existing conditions to protect itself and 
its customers against shortage or interrupted supply. 
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The capacity being provided will be sufficient under or- 
dinary circumstances to supply all of the coal required 
by the company over a period of from two and one-half 
to three months. 

“While it has been a fact in the past that an assur- 
ance of the stability of the cost of service has been not 
only desirable but necessary on the part of the utility, 
the existing conditions under which we now operate 
show the fallacy of the principle that the total resultant 
cost from the application of a schedule can be known 
in advance of the period during which service is ren- 
dered thereunder. 


APPLICATION OF RATE 


H. C. Eddy, new-business manager American Gas & 
Electric Company, testified before Commissioner Shaw: 


The average cost of coal say during the month of 
January, 1917, was $3.45 per ton. The based price 
above which this schedule becomes operative is $2.25. 
Excess cost of coal then for January above the based 
price is $1.20 per ton. The kilowatt-hours generated 
for power supplied customers affected by this schedule 
during January was 1,318,093. The average efficiency 
of the generating plant for that month was 3.31 lb. per 
kilowatt-hour, which corresponds to a consumption of 
coal required to produce the power sold under the 
schedule affected by this supplement to 2181 tons; the 
excess cost being $1.20, it follows that the total excess 
cost of coal required to supply power to customers af- 
fected was $2,617.20. The additional income which the 
company would derive by the application of this coal 
clause would have been for January $2,750.80, return- 
ing thereby to the company $133.60 more than the cost 
of coal. 

The average cost of coal for February, 1917, was $3.28 
per ton, representing an excess of $1.03 per ton above 
the based price named in the schedule. The output of 
kilowatt-hours required to supply customers affected by 
this schedule was 1,211,154. The efficiency during Febru- 
ary was 3.51 lb. of coal per kilowatt-hour, which would 
correspond to a consumption of 2150 tons required to 
supply power customers affected; 2150 tons at $1.03 ex- 
cess cost comes to $2214.50. The additional revenue re- 
turned to the company by the application of the supple- 
mentary schedule was $2211.94, leaving a deficiency of 
$2.56. 

Because of the slight variance in coal consumption 
per kilowatt-hour from month to month, it is out of the 
question from an accounting standpoint and also from 
a standpoint of a schedule to find a factor which shall, 
month in and month out, exactly return the excess cost 
of coal, and the figures I have submitted show that a 
proposed increase of one-tenth of one mill per kilowatt- 
hour for each 5-cent increase in the cost of coal based 
at $2.25 accomplishes this result with approximate ac- 
curacy. 


The company mentions other similar provisions in 
contracts between other utilities and consumers, includ- 
ing that of the Commonwealth Edison Company and 
Chicago City Railway, the Cleveland Electric Illumi- 
nating Company and Cleveland Railway, the Atlantic 
City Electric Company, the New York Edison Company; 
the United Electric Light & Power Company, New 
York; the Duquesne Light Company, Pittsburgh, and 
the New Bedford (Mass.) Gas & Edison Light Com- 
pany. 

In conclusion the company urges early determina- 
tion as it “is in urgent need of immediate relief from 
the very serious increases it has been compelled to bear 
in the cost of coal as well as all other materials used in 
the performance of its services, although it has asked 
no increase in its rates due to the increased cost of ma- 
terials, labor and supplies other than coal.” 
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Relation of Industrial Lighting to Safety 


Varying Intensities of Illumination, Insufficient Quantities of Light, Shadows and Exposed 
Sources of Light Are Frequent Causes of Accidents — Examples of Accidents 
Caused by Improper Illumination 
BY C. E. CLEWELL 


Assistant Professor of Electrical Engineering, University of Pennsylvania 


Adequate lighting is an important addition to the 
list of safety precautions for any factory, and par- 
ticularly so where workmen’s compensation laws are in 
force. The fact that the trend of casualty insurance 
companies is to offer reduced premium rates to well- 
lighted factories, or what amounts to the same thing, 
to penalize by higher rates the poorly lighted plant, is 
evidence that the well-lighted industries are beginning 
to be looked upon as preferred risks, other things being 
equal. Some typical cases where bad lighting has con- 
tributed to industrial accidents are described and illus- 
trations are given to show wherein inadequate or poorly 
arranged lamps have caused such accidents. Were there 
no other incentive for the installation of the best avail- 
able systems of illumination, the average factory could 
well afford to view the expenditure for lamps and wir- 
ing as a safeguard against just the class of accidents 
described. These features of the lighting problem, 
therefore, commend themselves to factory managements 
as of unusual and timely interest. 


'\ , Jy IDESPREAD investigations in the past have 
shown that the industrial accident rate is 
greater where work is performed under artifi- 

cial light than where it is done under natural lighting 
conditions. For example, Fig. 1 shows graphically the 
percentage of difference between accident rates under 
daylight and under artificial light for a given year.’ 
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FIG. 1—PER CENT DIFFERENCE IN ACCIDENT RATES WHEN WORK 
IS PERFORMED UNDER DAYLIGHT AND ARTIFICIAL LIGHT 


This fact in itself does not necessarily show that arti- 
ficial light is the cause of the greater accident rate, but 
rather seems to point to poor lighting conditions as the 
probable cause. 

The general facts indicated by Fig. 1 are further 
illustrated by the findings’ of a prominent American 
casualty insurance company, based on a study of con- 
ditions in 1910, which show that of 91,000 accidents in 
and about industrial plants 23.8 per cent were due, 
directly or indirectly, to the lack of proper illumination. 
This particular company is able to give authoritative 





1Based on a study of conditions in 1913 as given in the British 
factory-lighting report of 1915, page 25. 

2Reported by R. E. Simpson, Transactions Illuminating Engi- 
neering Society, Vol. X, No. 9, page 868 


data on the subject because its specialists in accident- 
prevention work keep a record of every accident in and 
about factories and mills which carry insurance with 
the company. In the case of all important accidents the 
surrounding conditions at the time of the accident are 
investigated. The foregoing figures may therefore be 
taken as representative of the part played by poor 
lighting in the industrial accident rate in this country. 


VARIABLE DAYLIGHT AS A FACTOR 


The large differences in light intensities due to day- 
light within factory buildings are not always appre- 
ciated in relation to this problem. The curves’ in Figs. 
2 and 3 give some idea of the differences which may 
occur. Extreme variations of exterior daylight condi- 
tions like this obviously make corresponding changes 
in the interior illumination of industrial buildings 
Factories which depend on side windows only may have 
spaces where the ratio of interior to exterior light is 
as low as 0.2 of 1 per cent. In such a case a factory 
space, under the conditions of exterior daylight shown 
by Fig. 3, will have less than one foot-candle of natural 
illumination in the mornings up to 10 o’clock and in the 
afternoons after 2 o’clock on an average December day, 
These figures are selected because they are typical of 
extreme conditions. 

Many circumstances may thus combine to render light 
a contributory cause for an accident. The enormous 
intensities of exterior illumination shown by the upper 
line in Fig. 2 give some idea of the stimulus to the eye 
when the line of vision is directed through a window to 
outside spaces or even upon interior surfaces which 
receive the direct light from the sun. A sudden de- 
crease of natural light due to heavy clouds and the tran- 
sition to the very much reduced intensities common with 
artificial illumination may readily be a cause for inac- 
curacies in visual judgment. 

In a similar way the transition from natural to artifi- 
cial light in the afternoons of winter days, with the 
necessity for accommodation of the eye to the different 
quality and quantity of the artificial lighting, as well as 
variations in the directions by which the artificial light 
reaches the machines, must all be taken into account. 
It appears, therefore, that at the times when artificial 
and natural light are both present in the late afternoon, 
with a fading condition of daylight, the influence of the 
resultant illumination on the accident rate may also be 
a material factor, in distinction to conditions governed 
solely by artificial light, as at night. 


ARTIFICIAL LIGHT AS AN INFLUENCE 


The extremely serious charge against artificial light 
evidenced above cannot justly be based on the light, but 
must be attributed rather to improper artificial illumina- 
tion, prominent causes of which are inadequate light, 





8’Figs. 2 and 3 are based on the British factory lighting report 
previously referred to, pages 64 and 65. 
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glare and shadows. The provision of sufficient quanti- 
ties of light and the elimination of shadows are easier 
to bring about than is the elimination of glare. 

The blinding effect of lamps has unfortunately greatly 
increased with the increasing use of the vacuum tung- 
sten lamps, and particularly with that of the nitrogen- 
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FIG. 2—-APPROXIMATE VARIATIONS IN DAYLIGHT ILLUMINATION 
INTENSITIES UNDER OPEN SKY 


filled tungsten units. In this connection, Mr. Simpson 
in a report (see footnote 2) goes so far as to say in 
effect that, while excellent results in the way of diffu- 
sion and distribution can be and have been obtained by 
the use of dome-type reflectors with the nitrogen-filled 
tungsten lamps, when viewed from the standpoint of 
safety, they should never be used together, unless the 
mounting height is sufficient to remove any possibility 
of the unprotected part of the lamp coming within the 
line of vision. Unless this policy is followed, it is in- 
evitable that the eyesight of the workmen will be im- 
paired, with a consequent increase in the likelihood of 
accidents. 

While the necessity for good light in spaces used for 
manufacturing is great, it is very interesting to note 
the tendency for a large proportion of accidents to 
occur on stairways, in passageways and throughout 
infrequently used parts of factory buildings. For this 
reason it is perhaps advisable to emphasize the unusual 
importance of giving attention to the proper lighting 
of these spaces, which would ordinarily have a sec- 
ondary place in the program of good lighting. Recent 
factory-lighting codes in this country emphasize this 
phase of the problem. 

While general statements covering the relations of 
light to accidents are of value and interest, they have 
the disadvantage which is likely to follow when a 
problem like that of accident prevention is treated in 
the form of an abstract rather than a concrete discus- 
sion. For this reason several actual cases of accidents 
which have been due to poor light will now be intro- 
duced to illustrate some of the features 
above. 


mentioned 


ACTUAL CASES OF ACCIDENTS DUE TO PooR LIGHT 


The first of these cases illustrates the evils of dense 
shadows and the need of fairly uniform illumination 
on the floors of passageways and aisles which are used 
for the transportation of materials on trucks. Fig. 4 
represents a space‘ in a factory where poor lighting 


‘The description of each of these cases, together with the ar- 
rangements for the sketches, is due to R. E. Simpson, engineer 
with the Travelers Insurance Company, Hartford, Conn. See also 
“Illumination and One Year's Accidents,” Transactions I. E. S., 
Vol. X, No. 9, page 868. 
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results from an unduly wide separation of the lamps. 
The lamp nearest the aisle is behind a column which 
casts a dense shadow on the passageway floor, thus 
making it practically impossible to see a flat 2-in. (5.08- 
cm.) iron bar which happens to be lying at an angle 
across the floor. 

The truck which is shown was pulled along the passage 
by a workman who failed to see the iron bar. As a 
result, one of the front wheels struck the bar and thus 
threw the axle of the truck sharply to the right, jerk- 
ing the handle out of the truckman’s hand and causing 
it to strike the right foot of another employee who 
had stepped to one side to let the truck pass. This blow 
broke a small bone in his foot. Moreover, the sudden 
jar of the truck threw off one of the heavy pipes, which 
rolled along the truck handle and against the left leg 
of the same workman, breaking both bones below the 
knee. There is little doubt that with sufficient light 
at this point at least one of the two workmen would 
have seen the bar, and the workman normally would 
have removed the bar instead of trying to pull a heavily 
loaded truck over it. 


A CRANE ACCIDENT 


Fig. 5 illustrates a case where incandescent lamps 
with steel reflectors were placed below a post crane. 
The post crane was struck by the load suspended from 
a traveling overhead crane, and the shock knocked a 
steel beam from the grab hooks of the post crane and 
caused injuries to employees who happened to be be- 
neath. The overhead-crane operator asserted that he 
could not tell that the load was being carried near 
enough to the floor to strike the post crane. 

From the illumination standpoint, two features are 
to be noted in this accident—first, the difficulty experi- 
enced in seeing the work on the shop floor because of 
the inadequacy of the general lighting system, and, 
second, the disadvantage in the use of lamps near the 
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FIG. 3—VARIATIONS IN MEASURED ILLUMINATION INTENSITIES 
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floor and under projections such as this post crane, 
because of the fact that the post-crane projection was 
by their use cut off from all upward light and was 
rendered invisible from overhead when viewed at sharp 
angles by the crane man in approaching this part of the 
shop from a distance. 

As pointed out previously, one of the worst features 
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Fig. 4—Jar caused by truck striking bar concealed by shadow Fig. 6—Blinded by the glare of the bare lamp over the drill- 
on floor knocked truck handle from workman’s hand and press table, the operator stuck his fingers between gears 
dislodged pipe, thereby breaking other workman's leg. while reaching for the drill-press feed control. 
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Fig. 5—Beam knocked from grip of post crane because poor Fig. 7—Owing to inadequate lighting the man cleaning the 
lighting failed to disclose its presence to the operator of stairs was struck in the back of the head by an iron bar 
the overhead traveling crane carrying car wheels. carried by the man ascending the stairs behind him. 
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EXAMPLES OF HOW INADEQUATE LIGHTING CAUSES ACCIDENTS 











1156 


of modern lamps when unshaded is the blinding or 
glare effect produced when a workman changes his line 
of vision from directly toward such a bright lamp to 
another space with less light. At the instant of mak- 
ing such a change in his line of vision he is temporarily 
blinded and is thus unable to see the less brightly 
lighted objects. In Fig. 6 the conditions surrounding 
an accident from such a cause are shown. 

The workman had been operating a drilling machine, 
which was lighted by an unshaded lamp close to the 
work. In the normal operation of this drill he was 
forced to view the work with the bright lamp in froni 
of his eyes. In attempting to adjust the drill by means 
of a wheel above his head he placed his hand in the 
gears, and thus received severe lacerations and bruises, 
because of the temporary blindness produced by the 
filament of the bright lamp. It is almost needless to 
remark here that the proper shading of such a lamp 
should be considered as of equal importance with the 
mechanical protection of the gears, if accidents of this 
kind are to be avoided. 


A CASE OF TOTALLY INADEQUATE LIGHT 


The three cases just described and illustrated refer, 
in general, to defects in poorly arranged lighting in the 
form of shadows, improperly arranged lamps and glare. 
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acted Pennsylvania and New Jersey lighting codes, 
therefore, require that all factories shall be provided 
with an auxiliary system of lamps in some form which 
shall be thoroughly dependable at all times. In neither 
of these codes is there any specific outline as to just 
what shall constitute such an auxiliary system, and this, 
in fact, has been one of the points raised for settlement 
since the codes became effective in 1916. Up to this 
time there does not seem to have been any definite rul- 
ing on this question by any of the state departments. 


UTILIZATION FACTORS FOR 
STREET-LIGHTING UNITS 


Method of Calculating Flux Incident Upon Street 
Surfaces from the Zonal Candlepowers of 
the Lighting Units 
BY EUGENE PETERSON 


All methods in practical use to-day for determining 
the mean horizontal intensity of illumination along a 
street seem to be based upon the determination of the 
illumination at a number of points more or less repre- 
sentative of the street as a whole. Disadvantages in 
this method of procedure, at once apparent, make it 





FIGS. 1 AND 2—UTILIZATION FACTORS FOR TWO TYPES OF LIGHTING UNITS; ZONES CONSIDERED IN DERIVING FORMULA AND CURVES 


The case illustrated by Fig. 7. is one of totally inade- 
quate light on a neglected stairway. A janitor was 
attempting to sweep the steps in virtual darkness. A 
second workman approached the stairway carrying a 
bar of iron on his shoulder and because of the dark- 
ness did not see the janitor in his pathway. As a re- 
sult the iron bar struck the janitor on the back of the 
head, causing a severe scalp wound. 

Cases of this kind may seem out of place for illustrat- 
ing various phases of the accident problem, and yet 
they are typical of the kind of accidents which go to 
make up the enormous list that occurs year after year 
in this country. It is a striking fact that the inspectors 
of casualty companies, because of their distinct interest 
in accident prevention and their duty to recommend 
changes in conditions which appear to increase acci- 
dent hazard, have many opportunities to suggest reme- 
dies in poorly lighted factory spaces. 


AUXILIARY LIGHTING FOR SAFETY 


The failure of the regular lighting system when a 
large night force is at work can readily contribute to 
panic, with the attending dangers. 


The recently en- 


advisable to seek other means for its solution, the most 
feasible of which is perhaps that involving the computa- 
tion of the average intensity as the quotient of the 
incident flux divided by the surface area. 

In a paper presented before the Illuminating Engi- 
neering Society in 1910 Preston S. Millar developed 
curves for what were then some of the most generally 
used illuminants, illustrating the variation of the per- 
centage light flux effective upon the street as affected 
by varying the street dimensions. Unfortunately, the 
graphical method used in the construction of these 
curves does not lend itself very readily to specific appli- 
cation, so that the solution given below has been de- 
veloped from the writer’s work at the Electrical Testing 
Laboratories to meet that requirement. 

First, it is considered that a light source is mounted 
at a height hf directly over one side of a street of width 
w, as shown here. Under these conditions it may be 
seen that the flux directed toward the street is included 
within two planes passing through the two sides of the 
street and intersecting at the luminous center of the 
source. Consideration of the light in this manner in. 
volves two assumptions, (1) that there are no reflecting 





JUNE 16, 1917 


surfaces to redirect flux toward the street, and 
that the street is straight and infinitely long. 
The first and obvious method of attack would be to 
integrate the flux over the area of the distribution 
surface of the unit cut off by the two intersecting planes, 
but the actual solution is not so simple. Perhaps it 
might be advisable to show just why distribution curves 
are not in general susceptible of direct mathematical 
treatment. In the great majority of cases the dis- 
tribution (curve) is symmetrical about its vertical axis, 


(2) 
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FIG. 3—EFFECT OF RATIO OF STREET WIDTH TO MOUNTING 
HEIGHT ON PER CENT ZONAL FLUX REACHING STREET 


hence the distribution surface is a surface of revolution, 
formed by rotating the curve about this axis of sym- 
metry. Because of the irregularity of such curves, 
probably no one equation could be made to fit an entire 
curve; therefore it is necessary to piece it out by equa- 
tions for small components. Not only this operation but 
the integration for the surface, however simple the 
curve might be, leads to extremely complicated ex- 
pressions. Therefore, since the above process would 
have to be carried through for every distribution curve 
and for every ratio of street width to mounting height, 
it is evident that the direct method is unsuitable. 

It is almost unnecessary to state that with a source 
having a uniform distribution of 1 cp. (the total flux 
due to which is consequently 4x lumens) the flux issuing 
from any particular portion is equal numerically to the 
area of that particular portion, and if the candle- 
power is other than unity the flux is computed as the 
product of the candle-power and the area of that por- 
tion. This forms the basis for a solution which con- 
siders the effective flux from each zone; the total 
effective flux is then the summation of the effective 
zonal fluxes. 

Since distribution curves are usually determined with 
sufficient accuracy by specifying the candle-power at 
10 deg. intervals, the lower hemisphere can be divided 
similarly. For zones making small angles with the 
nadir, probably all the zonal flux falls upon the street, 
but as the angle increases the proportion of effective to 
total zonal flux becomes smaller and smaller until at 90 
deg. and greater angles from the nadir none is effective. 
Thus it follows that the effective zonal flux is found 
from the zonal area included between the intersecting 
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planes and the representative candle-power obtained 
from the distribution curve. It now remains to derive 
a general expression for the area of a zone with bound- 
ing angles 0, and 6,.cut off by a plane making an angle 
2 — tan’ w/h with the reference plane (see Fig. 2). 
This may be effected by ordinary calculus* as follows: 


*y tana 
A “cos 42 “ytana “cos 4 dady 
= | sec ydydx = 
2 cos#i,J 9 J cost vi—v—y¥ 
o 
s #7. 
" | ee 
Josh VI—¥ 


By parts: 
8 * COS 4 t d 
: y tana |S % y tan ady 
=|ysin" 7 = as scteowe 

V1—yYy |cosh (l—y)V1—y sec 2 
cos 4; 


According to Peirce’s integral table No. 230: 


11 isin 
[tan 1— y seca 
\ tan’ « cos 4h 
Therefore 
A = 2[cos 6, sin’ (cot 6, tan «) — cos 6, sin’ (cot 6, tan a) 
+ tan-'./1 — cos’ 6, sec’a __ 44-1 /1 — cos’ @, sec’ a | 
tan’ a tan’ a 


For any given zone, then, the effective flux varies 
with the ratio w/h.° In the accompanying curves it has 
been plotted for 10 deg. zones from zero degrees to 90 
deg. with the zone factors as ordinates and the ratios 
of w/h as abscissae. The zone factor A in the formula 
is that quantity by which the zonal candle-power is 
multiplied to give the effective flux. It is obtained from 
the derived equation. 

To take a concrete example, suppose a radial wave 
unit is mounted 20 ft. over the center of a street meas- 
uring 80 ft. between building lines. Dividing the 
street surface by the reference plane which passes 
through the center of the unit and the center line of 
street, two surfaces equal in area and similarly placed 
are obtained. Hence the total incident flux is twice 
that on either surface. 

Since the total flux is 843 lumens and the effective 
flux, 586.4, = 293.2 « 2, then the ratio of the effective 
to the total flux—what might be called the utilization 
factor—is 586 -— 843, or 69 per cent. The variation of 
the utilization factor with changes in the ratio w/h is 
shown in accompanying curves for two units of widely 
different distribution characteristics—one utilitarian, 
the other esthetic. The utilization factor depends not 
only upon the distribution characteristics of the unit, 
but also upon the street width and mounting height. 
If two units with different distribution characteristics 
are to be compared with respect to the amount of light 
they direct toward the street, the comparison should be 
made with the same value of w/h for both. 

It should be emphasized that the calculations previ- 
ously made refer only to the directly incident flux. 
Where buildings are present a considerable increase in 
illumination may be obtained by reflected light, for 
which no means of calculation has been made available. 
A fair approximation may be made, however, by apply- 
ing to the flux incident upon the building fronts (as 
computed by the preceding method) coefficients de- 
duced from experimental data. 


*Bvyerly, W. E., “Integral Calculus,” page 164 
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Economical Spacing of Transformers 


Relation Between Transformer Size and Spacing and Wire Size—How Allowances 
Must Be Made for Departure from Ideal Conditions— 
Allowing for Growth of Load 


BY P. 0. REYNEAU* 


Distribution Engineer the 


CONOMICAL arrangements of distribution trans- 
H formers can be determined only by comparing the 

cost of secondary wire, cost of transformers, cost 
of installation, core and copper loss charges, inspection 
charges, etc. However, if two or more of these variables 
are fixed either by the conditions of load to be expected, 
where a new system is being laid out, or by the actual 
equipment installed, where improvements are being 
made on an existing system, very satisfactory analysis 
can be made with the help of the accompanying curves. 
For instance, with the size of wire and transformers 
fixed the curves show the spacing of transformers 
which will keep the voltage drop on continuous secon- 
dary mains within allowable limits and will not over- 
load the transformers. 

Three curves are shown for the three sizes of sec- 
ondary wire commonly used. Each curve is plotted to 
show the load in kilowatts that can be transmitted for 
different distances on a three-wire secondary with a 
3 per cent voltage drop at 224 delivered volts with the 
load uniformly distributed and the transformer at the 
center of the main. This is the same condition which 
obtains with continuous secondary mains and equal 
spacing of transformers. 


BASIS FOR CURVES 


The curves embody a combination of two formulast: 
A= (Dx WX C) ~ PE’ and V = PB, in which 
A area of conductor in circular mils; D = distance 
one way from source to receiver in feet; W = load in 
watts; C = a constant depending on the power factor 
and the resistivity of the conductor = (2. * 100) - 
cos § = 2400 for 95 per cent power factor and o = 10.82 
ohms per mil foot, for stranded wire; P = per cent 
power loss of delivered power; V = per cent volts loss 
of delivered volts; E = receiver voltage, and B = a con- 
stant for any given size of wire, spacing, frequency and 
power factor which may be quite accurately determined 
for any assumed limits of current and length of line. 

if P = V B is substituted in the first formula it 
becomes A = (DX WX C X B) (¥ XO B*), or 
w= {2x SS) + wD x Cx #B). 

If V, the per cent volts loss, is assumed, say at 3 per 
cent, and the receiver voltage is assumed to be held con- 
stant, say at 224 volts, for any given size of wire, A 
and B are fixed and the formula becomes W = 
stant — D. 

This constant was determined for the various sizes 
of wire and the resulting formulas were plotted as 
shown. JD in the above formula is the distance one way 
from the source with concentrated load. In this special 
case, where the distance between banked transformers 


a con- 


*The author wishes to express his indebtedness to Harold Cole 
for his valuable assistance in preparing the article. 

+The use of these equations was suggested by an article by 
Harold Goodwin, Jr., published in the General Electric Review, 
December, 1914. The values of B in the second equation used 
here are not those found in the above article, but have been de- 
termined to suit the conditions of the system to which they were 
applied. 


Detroit Edison Company 


is used, with uniformly distributed load, it may be con- 
sidered the same as the case of a length of line with 
the transformer in the center and load uniformly dis- 
tributed. Thus the total load on the transformer is 
divided by two, half each side, and the distance each 
way with uniformly distributed load may be considered 
the same as one-half that distance with concentrated 
load. Hence D = distance between transformers — 8. 
The curves give the relation between the total load on 
a transformer and the spacing of transformers for 3 
per cent voltage drop. 

For general conditions it can be assumed that the load 
on the secondary mains is uniformly distributed. This 
is especially true of residence districts where the houses 
are all of about the same class, and is also more or less 
true of business districts. Where the two classes of 
load are in the same secondary bank each must be con- 
sidered separately. At certain points in a secondary 
bank there may be large loads caused by a theater, 
apartment house, large store or something of that 
nature. These can be taken care of usually by figuring 
proper size and spacing of transformers for the bank 
exclusive of these large loads and then placing trans- 
formers near enough to the service taps of these large 
loads to prevent excessive drop in the secondaries and 
making the transformer large enough to handle the 
extra load. In some cases it may even be preferable to 
handle these large loads on separate transformers. 

In caring for loads which are more or less uniformly 
distributed along the secondary mains it becomes con- 
venient to determine the “density of load” in kilowatts 
per 1000 ft. (304.8 m.) of three-wire secondary. This 
is done by dividing the load on any secondary main 
(obtained by test or other means of estimating) by the 
length of the main in thousands of feet. Since the ac- 
companying curves are plotted for distance between 
transformers against kilowatts transmitted by each 
transformer, radial lines from the origin will be lines 
of constant load density. By the use of these lines in 
connection with the curves the best conditions of instal- 
lation for each density of load may be readily deter- 
mined. It is also convenient in the use of these curves 
to ink in the vertical lines representing the load capacity 
of the standard sizes of transformers used, as the spac- 
ing of transformers is limited by the load capacity of 
the transformers used as well as the voltage drop, and 
it is also important that the transformers should be 
working fairly well up to capacity. 


How THE CURVES ARE USED 


Probably the best method of showing the use of the 
curves is by a practical example: For instance, in a 


given district having banked secondaries of No. 4 wire 
suppose the load tests on present transformers show an 
average load density of 5 kw. per 1000 ft. (304.8 m.). 
Finding the point where the line of 5-kw. density inter- 
sects the curve for No. 4 wire, it can be seen that this 
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load could be carried by transformers spaced 2000 ft. 
(609.6 m.) apart with a 3 per cent voltage drop under 
the ideal conditions assumed. The load on each trans- 
former would be 10 kw., therefore 10-kw. transformers 
would be necessary. 

However, it would hardly be advisable to space trans- 
formers up to the limit permitted by the drop in this 
manner. Several conditions would interfere. In the 
first place, the load would not be exactly uniformly 
distributed and the drop would be greater than 3 per 
cent in some places. In the second place, the load tests 
would never represent the peak load throughout the 
season and there would be a greater voltage drop under 
peak-load conditions. In the third place, this method 
does not make any allowance for growth. 

A safe method of taking care of such unknown con- 
ditions obviously would be to allow for a greater density 
of load than that shown by tests. The amount of this 
6 4 2 B.& S. Gage ; 
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LOAD CURVES FOR DETERMINING SPACING OF TRANSFORMERS 


allowance would naturally depend upon the character 
of the district served. In a district which is entirely 
built up the increase in load from year to year will not 
be so great as in districts which contain a large number 
of vacant lots and are building up rapidly. Where the 
increase is expected to be fairly rapid it will usually 
be best to make the transformer spacing suitable for 
the higher densities and large transformers and then 
use smaller-size transformers until they become over- 
loaded, at which time they can be replaced by the large 
size. In this way considerable saving is effected owing 
to the fact that the transformers are replaced in the 
same location and the expense of framing transformer 
poles is eliminated. 


ALLOWING FOR GROWTH OF LOAD 


Assuming therefore in the present case a density 
twice as great as found from tests, say 10 kw. per 1000 
ft. (304.8 m.), it will be found from the curves that 
with No. 4 wire transformers could be spaced 1400 ft. 
(426.5 m.) apart for a 3 per cent drop. The load on 
each transformer with this condition would be 14 kw., 
and it would be necessary to use a 15-kw. transformer 
when the load density came up to the assumed value. 
The transformer, however, could never be loaded up to 
capacity with this spacing without giving a greater 
voltage drop than that allowable. It would therefore 
be best to space the transformers so as to allow for 
full load on a 15-kw. transformer before the drop be- 
comes excessive. This would mean a spacing of 1300 
ft. (896.2 m.) or less. 

With a spacing of 1300 ft. (396.2 m.), however, 
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10-kw. transformers could be used to carry a load 
density of 7.5 kw. per 1000 ft. (304.8 m.), which would 
in the case assumed probably be satisfactory for a year 
or two. Then as the transformers became overloaded 
they could be replaced by 15-kw. transformers, which 
would add sufficient capacity to last several years. 

It may be of assistance in becoming familiar with the 
curves to note the significance of the location of any 
point with respect to the curves. In general, all points 
below the curve for any wire size indicate that the 
voltage drop will be less than 3 per cent; all points on 
the curve indicate that the drop will be 3 per cent, 
whereas all points above the curve indicate that the 
drop will be more than 3 per cent for that particular 
condition. 

To take a simple example first, suppose a 10-kw. 
transformer has a load of 8 kw. on a secondary main 
of No. 6 wire, 2000 ft. (609.6 m.) long, with the trans- 
former located at the center of the main. The inter- 
section of the 8-kw. line with the 2000-ft. distance line 
is a point above the curve of No. 6 wire and shows that 
the drop at the end of the secondary main is very likely 
more than 3 per cent. The point of intersection, inci- 
dentally, is also on the line of 4-kw. density, which, 
however, might have been determined beforehand by 
dividing the load (8 kw.) by the length of the second- 
ary main, 2000 ft. (609.6 m.). 

An example of the more general application of the 
curves would be as follows: With No. 6 wire and 10-kw. 
transformers, for any load density up to 7.5 kw. per 
1000 ft. (304.8 m.) the proper spacing of transformers 
is determined by the size of the wire and the trans- 
former cannot be fully loaded without having more 
than 3 per cent drop. This can be seen by referring 
to the curve. With a load density of 4 kw. per 1000 ft. 
(304.8 m.) 10-kw. transformers would have to be put 
2500 ft. (762 m.) apart to be fully loaded, as shown by 
the intersection of the 4-kw. density line and the 10-kw. 
transformer line. This point of intersection, however, 
is far above the curve for No. 6 wire and the drop 
would be much more than 3 per cent. It would be 
necessary to use No. 2 wire to keep the drop below 3 
per cent, as the point falls below the curve for No. 2 
wire. 

On the other hand, with No. 6 wire and 10-kw. trans- 
formers, for any load density above 7.5 kw. per 1000 ft. 
(304.8 m.) the proper spacing of transformers is de- 
termined by the transformer capacity. For with a lead 
density of 10 kw. per 1000 ft. the transformers would 
be fully loaded with a spacing of 1000 ft. (304.8 m.). 
The intersection of the 10-kw. density line and 10-kw. 
transformer line in this case falls below the curve for 
No. 6 wire and the voltage drop is therefore less than 
3 per cent. The 7.5-kw. density line, the 10-kw. trans- 
former line and the No. 6 wire curve all intersect at a 
point showing that 1250 ft. (381 m.) is the ideal spac- 
ing for 10-kw. transformers and No. 6 wire. 

It should be evident from the foregoing discussion 
that these curves do not determine exactly the con- 
ditions which would obtain in any specific case, but that 
they must be used more as a basis for good judgment. 
Practical differences between the ideal conditions as- 
sumed and the actual conditions encountered must be 
handled by making suitable allowances in spacing of 
transformers, by judicious location of transformers 
near the heavier loads, and by proper allowance for 
growth and inaccuracy in testing or estimating loads. 


| 








1160 


ELECTRICAL WORLD 


VoL. 69, No. 24 


STATION AND OPERATING PRACTICE 


A Department Devoted to Problems of Installation, Operation and Maintenance of Equip- 


ment for Economical Generation and Distribution of Electrical Energy 


IMPROVING COAL ECONOMY 


Mixture of Screenings and Bituminous Coal Found 
Economical by Massachusetts Company 

Tests have been conducted with Pennsylvania coal and 
New River coal by the Concord (Mass.), Maynard & 
Hudson Street Railway, and although the fermer costs 
less per ton, it has been found that a lower cost per 
kilowatt-hour is obtained with the New River because 
the amount of ash produced is less than with the Penn- 
sylvania coal. The latter is difficult to use under the 
conditions obtaining in the railway company’s plant as 
it clogs the grates, necessitating the employment of 
more men in the boiler room than with New River coal. 

By mixing bird’s-eye hard-coal screenings with 
bituminous coal of the “carbon four” grade, in the pro- 
portion of one to one, the Concord ( Mass.) electric plant 
finds it can produce energy at lower cost than with Penn- 
sylvania coal alone. Without a test it is difficult to tell 
whether the cost of production can be lowered by using 
New River coal, but the mixture of screenings and 
Pennsylvania coal gives entirely satisfactory results, ac- 
cording to A. W. Lee, manager of the plant. 


ADJUSTABLE METER RACK 
Made of Simple Materials and Designed to Support 
Meters of Any Size in Convenient Positions 

The meter rack shown in the accompanying illustra- 
tions is made of 1.5-in. by 0.25-in. (3.8-cm. by 6.4-mm.) 
strap, channel and T-iron. All uprights except the 


end pieces are made of two pieces of channel iron 





FIGS. 1 AND 2—RACK SUPPORTING DIFFERENT TYPES OF ‘METERS 
AND DETAIL OF RACK 


riveted with the open sides of the channel face to face. 
The end uprights are T-iron. In the vertical channel- 
iron members between the intersections with the hori- 
zontal pieces of strap iron are punched slots resembling 
keyholes. Special plugs are made to fit these holes. 





One of the plugs may be seen on the strap iron in Fig. 2. 

The use of the two channel irons makes it possible to 
hang meters on both sides of the rack. The plugs or 
pegs, being easily removable, can be taken out when 
they are not supporting meters and hence are not likely 
to catch the clothes of workmen or otherwise to act as 
obstacles. Edgar A. Felsenkeller of Milwaukee, who 
designed this rack, stated that in building another he 
would use similar pegs instead of rivets to make the 
joints between the channel iron and the horizontal strap- 
iron pieces. This change would permit the horizontal 
pieces to be moved to closer or wider spacings at will 
for the most convenient hanging of meters of different 
sizes. 


HINTS ABOUT TESTING OIL 


Importance of Determining Minimum Breakdown 
Voltage and Other Considerations 


BY ALBERT MARTINEAU 


Three breakdown tests will usually give a typical 
indication of the dielectric strength. However, it is 
well to remember that it is the minimum not the maxi- 
mum voltage that is the criterion as to insulating prop- 
erties. One extremely low-puncture voltage with two 
high ones indicates the presence of foreign particles 
between electrodes, and a fourth test should be made. 
Three low values usually indicate truthfully the pres- 
ence of moisture. If the breakdown voltages become 
lower and lower as successive tests are made, it is 
probable that carbonized particles of oil are floating 
within the electrostatic field. 

When using so small a quantity of oil as 1 pint 
(0.47 1.), it is important for accurate results to agitate 
the oil violently after each puncture, aiming to wash 
out from between the electrodes burnt oil and other 
foreign particles the presence of which lowers the 
puncture voltage. Not only is it advisable to swish the 
oil around to wash out horizontally between electrodes, 
but the movement of the top electrode up and down 
vertically assists the removal of air bubbles upon the 
top electrode. 

It is highly desirable to standardize the shape and 
dimensions of the electrodes and the air gap used. 
The puncture voltage for a given oil will vary with the 
shape, dimensions and spacing of the electrodes, whether 
expressed as the puncture voltage for a definite spacing 
or in volts per mil. Moreover, when testing oil and 
making a comparison with the manufacturer it simpli- 
fies matters where both interests are able to make a 


_ direct comparison of results, which is not possible if 


the electrodes are not the same size and shape and 
have not the same spacing. Some engineers prefer the 
disk, others the sphere. The disk is the more easily 
made, but possesses disadvantages in use. The spher- 
ical electrode is less liable to damage from puncture, 
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the adhesion of foreign particles and air bubbles has 
less effect and these are less liable to occur. If they 
do occur they can be more readily removed. The spher- 
ical electrode also requires a lower puncture voltage. 


BOILER ROOM LOSSES 


Effect of Excess Air and Combustible in Refuse 
on the Economy Obtained in Steam Plants 


There are only a few sources of heat loss in a gen- 
erating plant which can be controlled to any extent, 
the most important of these being the loss due to excess 
air. The percentage of heat or percentage of coal 
which is lost through the stack for different tempera- 
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FIGS. 1 AND 2—HOW STACK LOSSES VARY WITH CO, AND LOSSES 
DUE TO COMBUSTIBLE IN ASH 


tures of excess gases and percentages of CO, is shown 
in Fig. 1. The straight lines labeled “Loss to stack at 
450 deg., 500 deg. and 600 deg. above atmosphere due 
to theoretical air’ show the percentage of coal required 
for heating the furnace gases from atmospheric tem- 
perature up to the stack temperature. With no excess 
air and perfect combustion these lines represent the 
heat lost through the stack for various temperatures. 
With different amounts of excess air indicated by vari- 
ous percentages of CO, the total heat loss through the 
stack is as shown by the upper curves. The differences 
between the lower curves and the upper curves is the 
excess air loss. 

When interpreting these curves it should be remem- 
bered that 16 per cent CO, represents 12.4 per cent 
excess air, 14 per cent CO, represents 39 per cent ex- 
cess air, 10 per cent CO, represents 87 per cent excess 
air, and 8 per cent CO, represents 123 per cent excess 
air. When the CO, is reduced from 16 per cent to 10 
per cent, the heat loss is increased by approximately 6 
per cent of the coal burned, provided, of course, that 
the exit temperature remains the same. The volume of 
gases is much greater with 10 per cent CO, than with 
16 per cent, owing to the greater amount of excess air, 
and the temperature of combustion is lower; therefore 
the heat absorbed by the boiler is less, so that the final 
temperature is higher and the heat loss due to excess 
air is greater than is really shown by the curves. A 
difference of 100 deg. in the exit temperature repre- 
sents a loss of about 2!» per cent. 
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The losses due to combustible in the refuse are 
shown in Fig. 2. The loss due to the combustible in 
the refuse in the coal containing 4 per cent ash is 
approximately only one-half the loss due to combustible 
in the refuse of the coal burning 8 per cent ash. The 
curves show it is more important to burn out the carbon 
in a high-ash coal than a low-ash coal. While this is 
simple, there is a point beyond which it is not ad- 
visable to burn the combustible in the refuse, as large 
volumes of air are required to burn out the coke to a 
minimum, and the loss due to excess air greatly exceeds 
that which would have occurred had the combustible 
been dumped with the ash. The best plan of operation 
is to find this point by test or gas analysis and then 
operate accordingly. These points were brought out 
by H. F. Lawrence, test engineer of the American En- 
gineering Company, at a recent meeting of the station 
operation committee of the Ohio Electric Light Asso- 
ciation. 


IMPROVING LINE WORK 


Linemen Criticise One Another’s Work by Aid of 
Photographs of Completed Job 

Most of the work carried out by linemen is made in 
locations which are not readily accessible for inspection, 
so that careless work cannot readily be detected, espe- 
cially if reliance is placed upon binoculars alone. On 
the lines of the Georgia Railway & Power Company, 
however, the linemen are so interested in their work that 
they request that photographs be taken of any job of 
which they are particularly proud. These jobs, natural- 
ly, are the more complicated ones and the very kind that 
ought to be done perfectly. After the photographs are 
taken they are framed and hung in the trouble stations. 
Here they are studied by the various linemen, and it is 
a remarkably good job that gets by unscathed. 

In the accompanying illustration is shown a pole- 
transformer job in which it was found that one lead was 
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WIRING OF TRANSFORMERS CRITICISED BECAUSE THE LEAD ON 
THE RIGHT WAS TOO LONG 


too long to get a straight wire. T. F. Johnson, superin- 
tendent of transmission, finds that self-criticism is more 
effective than scoldings. The men have simply learned 
to take such pride in their work that they do everythirg 
possible to earn praise instead of blame. 








COST OF MANHOLES 
Data Based on Analysis of Records from Boston 
Company Applying to Standard Construction 
From an analysis of the cost of distribution equip- 
ment on the Boston Edison company’s system are taken 
the accompanying data showing the cost of standard 
manholes constructed under average conditions during 


COST OF CONSTRUCTING STANDARD MANHOLES 


Surface: 
Asphalt, 
| Surface: Bitulithic, 
| W'tu | Macadam, | With Wood With 
Approximate Surface: |. Sewer Ordinary Sewer Block, Sewer 
Sizes Dirt | Con- | Pavement Con- Granite Con- 
: | nection | Without nection Block, nection 
Concrete All with 
Base Concrete 
Base 
Below 3 ft. x 4 ft. x 4ft.. $30 $50 $30 350 $40 $65 
3 ft.x4 ft.x 4ft 30. | 50 50 70 70 95 
3ft. x 5ft.x 5 ft. or 4 ft. x 
4ft.x4 ft 70 90 90 110 110 135 
4ft. x 5ft.x 6 ft 80 100 100 120 120 145 
5 ft.x 7 ft.x 7 ft.or 5 ft. x! 
Sft x 7ft. or 6 ft.x 6 ft 
x 6ft.or7 ft 125 145 180 200 205 230 
6 ft.x 7ft.x 8 ft i 150 175 200 220 230 255 
6ft.x10ft.=x 8 ft...... cut ak 250 270 285 310 


regular working hours without traffic interference or 
frost. Sewer connections of 15-ft. (4.5 m.) length were 
provided in all cases. 


INEXPENSIVE CONSTRUCTION 
THAT PROTECTS LINEMEN 


Method of Supporting Junctions Between Overhead 
and Underground Lines Where Openwork 
Wire Extends Part Way Down Pole 


The results of an effort to safeguard linemen at junc- 
tions between overhead and underground circuits is 
shown in the accompanying photograph of a type of 





A SPECIAL PLATFORM FRAME USED FOR CONNECTING 
CABLES TO OVERHEAD LINES 


construction used by an Eastern company. The un- 
derground cables are carried from the ducts vertically 
along the pole to a height of 15 ft. (4.6 m.). The con- 
ductors are given a right-angled turn and carried out- 
ward about 2 ft. (0.61 m.) below a platform frame to a 
branching point below an extended cross-arm, the hori- 
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zontal leads being supported by appropriate insulating 
hangers. The cross-arm is placed far enough out from 
the pole to give ample clearance space for a lineman be- 
tween the wires and the pole itself. From the branch- 
ing point beneath the cross-arm the various leads are 
run into small pot-heads, from which taps are made to 
the overhead lines. All the way up the pole the line- 
man obtains a clearance of about 18 in. to 24 in. (0.46 m. 
to 0.61 m.). 


SUBSTATION LINE ENTRANCE 


Structure Carrying Lightning-Arrester Horn Gaps 
Operated from Within Station 


In providing for incoming 33,000-volt service the 
People’s Gas & Electric Company of Oswego, N. Y., 
makes use of the simple but effective structure illus- 
trated herewith. The phase wires are dead-ended on 
strain insulators 
fastened to the wall 
of the building. 
Taps are carried 
downward to insu- 
lators mounted on a 
horizontal pipe rod 
carried beneath a 
reinforced concrete 
hood, and thence the 
wires lead through 
insulating bushings 
in the wall to the 
substation interior. 
The bushings are 
surrounded by con- 
crete panels and the 
inside of the open- 
ings in the brick- 
work is cemented 
over. The light- 
ning-arrester con- 
nections are taken 
off the taps to the 
horn gaps and run through bushings to the ar- 
resters in the building. The horn gaps are opened 
and closed mechanically for arrester charging by a rod 
extending through the substation wall into the interior. 
This line entrance was built at moderate cost in com- 
parison with the elaborate structures often employed in 
connection with lines operating at this voltage. 


FRAMEWORK SUPPORTING LINE- 
ENTRANCE ACCESSORIES 


Dynamiting Foundations Inside the Station 


To make room for the foundation of a 20,000-kw. 
turbo-generator to be installed shortly in the State 
Street station of the United Electric Light Company, 
Springfield, Mass., it has been found necessary to dyna- 
mite a foundation of solid concrete already in place for 
a smaller machine. This work is being successfully 
done in the turbine-room basement without interrupting 
service. Blocks of concrete weighing from 1 ton to 3 
tons (0.9 t. to 2.7 t.) each are being dislodged by the 
use of sticks of dynamite 1 in. (2.54 cm.) long, placed in 
nine or ten holes per block at a depth of about 2 ft. 
(0.61 m.). The broken-off pieces are removed easily by 
a Niles electric crane. 
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CENTRAL STATION SERVICE 


A Department Devoted to Commercial Policy and Management Topics, 
Including Applications of Electric Light, Power and Heat 





CELEBRATION OF JULY FOURTH 


Central Station Can Be of Assistance to Local 
Authorities Through Many Lighting Effects 


In a little more than two weeks this country will cele- 
brate the Fourth of July, the national birthday. This 
year unusual significance attaches to this day. That 
the United States of America, which almost a century 
and a half ago, July 4, 1776, declared its independence 
and the right of the individual to life, liberty and the 
pursuit of happiness, should again be waging war for 
the same rights of the individual makes Independence 
Day this year doubly dear to the American people. 

For that reason an effort greater than usual will 
probably be made to stimulate patriotism. Bands, 
parades, decorations, etc., will undoubtedly be used 
quite extensively. As their share the electric lighting 
companies can be of great assistance to the local author- 
ities by doing what they can to make the night illumina- 
tion spectacular. Red, white and blue streamers, flood- 
lighting of statues, searchlights sweeping the skies 
with color effects, patriotic emblems, electric flags, are 
some of the ways in which electricity can do its bit. 


WOMEN RAISE STANDARDS 
OF METER DEPARTMENT 


Their Presence Is Considered Desirable on Account 
of Its Effect on the General Deportment of 
Meter Men and Repair Men 

In one of the medium-sized cities of the Middle West 
the lighting company has built, apart from its other 
offices, a serviceable and well-arranged building for its 
meter and distribution departments and has found it 
advantageous to place a few girls in the clerical division 
of the force. Both departments were formerly oper- 
ated wholly by men, with the result that little restraint 
was exercised by some members of the organization as 
regarded decency of speech. Time was wasted in story- 
telling, and the use of lewd language sometimes proved 
embarrassing to department heads if a customer was 
visiting the department. 

When a vacancy occurred in the clerical force it was 
decided to fill the place with a girl. A young woman 
who seemed to possess more than average common sense 
was selected for the place and was told of the situation 
as it existed. It was further explained to her that 
part of the purpose in selecting her for the job was to 
“quiet down the gang.” 

The scheme has worked so successfully that the 
formerly rather rough crew is now a model of deport- 
ment. It has been deemed advisable to add still other 
female employees to the department. One of these, it 
is expected, will be used in light appliance repair work, 
which is done on the customers’ premises. Incidentally 
the men now take more pride in their personal ap- 


pearance as well as in the appearance of the department 
quarters. The efficiency of both departments has in- 


creased perceptibly since the addition of women to the 
force. 


SHALL DEPARTMENT STORES 
CARRY ELECTRIC RANGES? 


Margin of Profit Not Yet Sufficient, but After Pioneer 
Work Has Been Done These Channels of Dis- 
tribution Will Be Opened to the Range 


A commercial company in a Western state which op- 
erates a chain of household-furnishing stores last year 
did a business in socket appliances amounting to over 
$200,000. Electric ranges, however, are not sold in any 
of the stores operated by this company, the reason given 
being that the margin of profit in the range business is 
not sufficient to make it profitable as a merchandising 
venture. The central stations, on the other hand, have 
largely withdrawn from the socket appliance business, 
leaving this to the department stores and the electrical 
dealers. The central station is still selling ranges in 
the belief that during the pioneer years of the “Cook 
by wire” idea other agencies cannot do this in a way 
that will make the ranges “stay sold.” 

Cause and effect may be interwoven in this situation, 
because so long as the central station continues to sell 
ranges without profit on the sale itself other agencies 
cannot compete. On the other hand, if the department 
store could sell electric ranges to prospective gas or coal 
range customers as effectively as it sells socket appli- 
ances, the total number of ranges put in service each 
year would be greatly increased. The department store 
finds, for example, that many customers come in to 
look at percolators for use on stoves and go out with 
electric percolators which were on display among the 
others, their superior advantages making the sale easy, 
even at a higher price than the customer expected to 
pay. A very considerable percentage of the volume of 
electric appliance business, household-furnishing stores 
assert, comes from customers who thus compare the 
electric device with the older type displayed by its side. 


VIEW OF THE DEPARTMENT STORE MANAGER 


The department store manager is not partial to either 
type, because he figures a certain percentage of profit 
on all stock and the customer’s choice is immaterial to 
him. There is this difference, however, that the elec- 
tric device, being a superior and more elaborate article, 
usually commands a higher price. Therefore, the total 
value of goods sold and the total net profit are greater 
if the percentage of electric appliances sales is high. On 
this basis the household-furnishing stores can be in- 
terested in any new socket appliance that promises to 
be useful in the home. 

The household-furnishing stores handle gas ranges, 
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and with properly trained salesmen a certain percentage 
of gas-range “prospects” might well become interested 
in electric ranges. This becomes the more evident when 
it develops that a great many gas ranges bring a higher 
price than the average electric range. Gas ranges cost- 
ing over $200 are not unusual sales in the larger stores. 

Comparing the large household-furnishing stores with 
the central station as agencies for the sale of electric 
appliances, other things being equal, it is apparent that 
the central station desiring to increase this class of 
load to the utmost will do well to consider a co-opera- 
tive agreement with the household-furnishing store. 
The difficulty in effecting such an agreement is the 
chief obstacle to getting the larger stores in line with 
other electric range boosters. This, however, should 
not be insurmountable. It is generally admitted that 
in time electric ranges will be regularly stocked by 
household-furnishing stores. Perhaps by further study 
of the problem this time may be hastened. Manifestly, 
the central station must undertake to follow up each 
sale with a demonstrator, guarantee prompt repairs and 
replacements, etc. The department store, on the other 
hand, cannot afford to enter into such an agreement un- 
less it has a volume of business that warrants the em- 
ployment of high-grade electric range salesmen, and 
these men must keep in close touch with the power com- 
panies and understand their problems as well as those 
of the sales work in which they are engaged. 


EFFECT OF INCREASING 
THE INDUSTRIAL LOAD 


Usual Spring Decrease in Output Gives Way to 
Increase, While Evening Peak Has 
Practically Disappeared 


That the increase in power load has been very great 
in the last few months and has left an unmistakable 
impression on the business of central stations is now 
evident. This condition is briefly commented on, in 
part as follows, by the Consolidated Gas, Electric Light 
& Power Company of Baltimore, Md., in a booklet re- 
cently issued entitled “A Ten-Year Review, Present 
Status and Prospects”: 

“The conditions are now more favorable than ever 
before to central station service, owing to increased 
demand for power and the high cost of coal, supplies, 
labor and all equipment for isolated power plants. 
Manufacturers in general have been turning to the 
electric public service companies to supply their perma- 
nent power requirements rather than submit to the 
delays, uncertainties and unnecessary investment in 
providing individual power plants, realizing also that 
both for low cost of power and for reliability central 
station service is most advantageous. 

“Comparing the four months of January, February, 
March and April, 1917, with the corresponding months 
of 1916, the average increase in all electric service has 
amounted to 42.7 per cent, while the average increase 
in the large industrial service amounts to 65.2 per cent. 
These four months of 1917 are interesting since they 
show the continued improvement in the amount and 
character of electric output. Instead of the usual de- 
crease in output with the spring months, there has been 
a steady increase from month to month, and evidence 
of the increasing industrial load is given by the prac- 
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tical disappearance of the evening peak load. The daily 
output is breaking all previous records even as com- 
pared with winter months despite the longer hours of 
daylight.” 


MODEL EQUIPMENT FOR 
COMMERCIAL DEPARTMENTS 


All Subsidiary Companies of United Gas & Electric 
Are Now Equipped with Standard Fur- 
nishings and Systems 


All of the subsidiary properties of the United Gas & 
Electric Engineering Corporation now are equipped 
with standard furnishings and systems for the com- 
mercial department. An illustration of such a model 
department is printed here. On one wall is a sales 





MODEL COMMERCIAL DEPARTMENT EQUIPMENT 


chart showing the individual records of the salesmen 
daily during the current month and also the monthly 
sales for the current year. On the opposite wall are two 
charts, one showing gas sales and the other the horse- 
power in motors connected. 


TO DEVOTE ADDITIONAL 
ATTENTION TO APPLIANCES 


Byllesby Properties to Campaign Indefinitely Under 
Belief that Conditions Will Create 
Big Domestic Demand 

Starting immediately and continuing indefinitely, 
Byllesby electric utility properties will devote addi- 
tional attention to the placing of electrical appliances in 
homes. A circular letter to all managers on this sub- 
ject by Vice-president Arthur S. Huey is quoted: 

“High prices for commodities and labor and the 
drafting of men into the army and primarily essential 
war occupations are rapidly causing a situation in 
American households favoring the vastly increased use 
of electric service for domestic purposes. Practically 
every electric household device is bound to be in greater 
demand from now on indefinitely. Scarcity of servants 


and their dismissal from necessity or economy will 
cause women of the well-to-do class to turn to mechan- 
ical helps to assist them in performing housework. The 
non-fluctuating character of electric rates will be a fac- 
tor in causing many people who formerly regarded 
electric household appliances as 


luxuries to demand 
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them as necessities. The cost of service will seem small 
compared with other increased expense. 

“We believe that if proper advantage is taken of the 
situation a large quantity of electric household appli- 
ances can be placed at our properties during the re- 
mainder of the year, thus building up the earnings of 
existing customers and producing additional revenue 
without increased investment. 

“We would suggest that you give the subject of sell- 
ing electric appliances your very best consideration and 
call upon the ingenuity and sales ability of your force 
to promote successful endeavor along this line.” 


HIGH COST OF LIVING AS 
ELECTRIC RANGE ARGUMENT 


Should Not Be Difficult to Show, Especially in the 
Case of Large Families, that Saving in Food 
Will Pay First Cost in One Year 


To-day the two things that are most talked of and 
most thought of are the war and the high cost of living. 
Every wage earner who has a family to support and 
every mother who has a family to feed know full well 
the way in which the buying power of the dollar has 
decreased. Economy has become a household motto. 
The problem of the family now is not how little it can 
get along with, but how that little which the family now 
has can be stretched out and conserved. 

Now is the time when economy will be a greater sales 
force than ever before; and there seems every reason 
to believe that the sale of electric ranges will be in- 
creased proportionately to the extent that the economy 
of the range is advertised and used as the selling force 
behind the advertising. 

In St. Louis, where an electric range campaign has 
now been going on for some months, the Union Electric 
Light & Power Company has used a series of advertise- 
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St. Louis Women Agree On 
Electric Range Economy 


The Electric Range 
Saves Food, Time and Money 
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Supreme Results Are Easy 
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ments in local papers in which emphasis is placed en- 
tirely on the economy of the range—economy of food, 
economy of time and economy of money. The St. Louis 
company is selling ranges, and selling many of them, 
and apparently is very successful in its campaign. Some 
of the advertisements which have been running in the 
St. Louis papers are reproduced here, and attention is 
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THE TIMELINESS OF THE ECONOMY ARGUMENT IS APPARENT 


called particularly to the one entitled “Stop Wasting 
Food—Cook on an Electric Range.” Food conservation 
and electric range economy are clearly shown to be 
synonymous. 

It is well known that roasts cooked in an electric range 
show little loss of weight compared with other forms 
of cooking. In the present food crisis this is undoubt- 
edly a very strong argument. When a housewife is 
shown that a 6-lb. roast of beef costing 35 cents a 
pound will lose only a few ounces during roasting by 
electricity but over a pound when roasted by other 
means, a strong appeal is made. It should not be diffi- 
cult, especially where there are large families, to show 
that the saving in food at prevailing prices will pay 
the first cost of the electric range in twelve months’ 
time. 


You Can Always Be Sure 
of Your Cooking 
On an Electric Range 


The Meter Proves 
Electric Range Economy 
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USING THE PHOTOELECTRIC 
CELL AS A PHOTOMETER 


Description of a Rapid and Accurate Method Used 
for Determining Illumination Intensity 
and Light Distribution 


BY JAMES R. RANDOLPH 


HE photoelectric cells developed by Dr. Kunz of the 
noses department of the University of Illinois 

have been in use for some time for measuring the 
light of stars, in which service they have given very 
satisfactory results. It has been sug- 
gested that for certain kinds of pho- 
tometry they would offer advantages over 
methods now in general use. With a 
view to determining the suitability of 
the cells for this kind of work the writer 
performed the following series of tests 
in the department of physics, University 
of Illinois. 

Fundamentally, the photoelectric cell 
consists of a wire grid and a thin film 
of some metal such as potassium in- 
closed in a glass bulb containing argon 
under low pressure. The film is con- 
nected to the negative side of the circuit 
and the grid to the positive side. When 
light shines on the film it gives off ions 
which convey small charges of negative FIG. 1—40-voLtT 
electricity to the grid, thus causing a a 
current of sufficient strength to be detected by a sensi- 
tive galvanometer or electrometer. The strength 
of this current has been shown to be directly 
proportional to the intensity of light reaching the cell 
for a given quality of light, 7.e., inversely proportional 
to the square of the distance between the source and 
the cell. This greatly simplifies the calculations and 
would thus permit the use of the photoelectric cell in 
photometry where a large number of readings had to be 
taken, as in determining the distribution of light from 
lamps, shades, etc., or for determining the distribution 
of light in a room. 

For the test two lamps were used. The first was a 
40-volt tungsten lamp (Fig. 1) having a filament made 
of four coils set in a row so that the light in the direc- 
tion of the row is much less than that emitted at 





90 deg. therefrom. The second lamp was an ordinary - 


120-watt carbon-filament unit. Distribution curves 
were made for each of these lamps to show the varia- 
tion of candlepower around the lamp in a plane per- 
pendicular to its major axis. One curve for each lamp 
was made with the photoelectric cell and one with a 
photometer. 

The lamp to be tested was placed in the socket A, 
Fig. 2, which was mounted on a graduated revolvable 
circle sliding on the photometer bench. Near the end 
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of this photometer bench was a box B, containing a 
photometric cell C and having a small opening with a 
shutter in the side toward the lamp through which the 
light could reach the cell. 

The circuit containing the photoelectric cell consists 
of a battery D, whose negative terminal is grounded as 
shown, while the positive terminal is connected through 
a 10,000-ohm resistance F to the grid, or positive ter- 
minal, of the photoelectric cell. The negative terminal 
of the cell is connected to ground through the graphite 
resistance G, across whose terminals the electrometer 
E is connected. In the circuit supplying the lamp are 
an ammeter and an adjustable resistance so that the 
current may be kept constant during a test. For the 
photometer tests a 16-cp. standard carbon lamp and a 
Lummer-Brodhun photometer were used. 

In starting a test the lamp was lighted and allowed to 
burn until current through it became constant. Then 
the lamp was turned until the pointer on the graduated 
circle stood at zero degrees, when the shutter was 
opened. After the electrometer deflection was read the 
shutter was closed until the electrometer indicator 
rested on zero, when the shutter was opened again and 
another reading taken. The average of the two read- 
ings was used. The shutter was closed, the lamp 
turned to a new angle, and the process repeated. In 
this way a series of readings was obtained for dif- 
ferent positions of the lamp. To save taking a large 
number of readings the lamp could be turned by the 
observer while watching the electrometer. In this way 
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FIG. 2—CIRCUIT ARRANGEMENT FOR TESTING LAMPS 


all regions of marked variation can be known in advance 
and more readings be taken there than in regions 
known to be uniform. A corresponding set of readings 
was taken with the photometer, using the same angles 
as before. 

The results of one of these experiments are given in 
the accompanying curves. By moving the lamp on the 
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photometer bench light intensities of 4 to 400 candle 
meters* were secured. The ratios between intensity of 
illumination and corrected deflection are absolutely con- 
stant except for two points at the lower end of the 
series, and these are not very different. When, there- 
fore, this ratio is known, candlepower can be obtained 
from deflection by simple multiplication. (The deflec- 
tion of an electrometer is not exactly proportional to the 
current, but within the limits of this experiment the 
error is inappreciable.) To find the ratio for any lamp 
a number of simultaneous readings of deflection and 
candlepower are obtained and the average ratio is 
taken. Since in these experiments photometer readings 
were taken at all points where cell readings were taken, 
the average readings could be compared. The curves 
plainly show the necessity of taking for this purpose 
several photometer readings at widely separated points 
in order to get an accurate average. The average values 
of the light given out in a horizontal plane are identical, 
no matter whether the photoelectric cell is used or the 
photometer. 

In the curve of the carbon lamp (Fig. 3) there is a 
hump at 60 deg. for which no reason is apparent. It is 
probably due to a spot on the lamp bulb where there is 
less carbon deposit than elsewhere. 


HH 
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FIG. 3—DISTRIBUTION CURVES OF TUNGSTEN AND CARBON- 
FILAMENT LAMPS OBTAINED BY PHOTOMETER AND 
PHOTOELECTRIC CELL 
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According to these tests it appears that the photo- 
electric cell in its present state of development can be 
used as a photometer provided the ratio between candle- 
power and electrometer deflection is known for the lamp 
to be tested. It will be especially valuable for cases 
where a curve must be drawn showing the variation of 
intensity from point to point, as the readings may be 
reduced to candlepower by a simple multiplication, and 
by watching the galvanometer while the cell or the 
source of light is moved the important points in the 
curve can be located and the number of readings thus 
reduced. When large units—for instance, reflectors of 
high intensity—have to be measured in different direc- 
tions the space required for an ordinary photometer is 
very large. The method employing a photoelectric cell 
and a galvanometer would require only about one-tenth 
of this space or less. 





Generators, Motors and Transformers 


Intermittent Rating of Motors of Large Output.— 
H. H. BROUGHTON.—When the effects of the acceler- 
ating, retarding and stopping periods of intermittently 
loaded motors are considered the three methods com- 
monly used for determining the ratings lead to consid- 
erably different results. In view of this condition the 
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author believes that standards committees should specify 
which method of rating should be adopted.—London 
Electrician, May 4, 1917. 

Field Distortion in Direct-Current Machines.—R. W. 
OWENS.—Relation of compensating windings to com- 
mutating poles and consideration of problems of com- 
mutation.—Electric Journal, May, 1917. 


Traction 

Operating Results on Electrified Division of Chicago, 
Milwaukee & St. Paul Railway— A. BEEUWKES.—Data 
comparing three months’ operation with steam and 
electric locomotives. Although the figures for electric 
operation are very favorable they can hardly be consid- 
ered final, because more experience has been obtained 
with steam locomotives than with electric. In the period 
covered about the same number of train-miles were cov- 
ered with electric locomotives as with steam. The 
schedule of the through trains under electric operation 
was reduced forty minutes below that with steam op- 
eration. Under these conditions the following results 
were obtained with steam and electric passenger trains 
respectively: Excess time in switching cars, 240 and 
118; hot bearings (engines), 79 and 641; total minutes 
delayed, 7198 and 6802; total number of trains delayed, 
157 and 81; total number of trains making schedule 
time, 300 and 307; minutes delayed per 100 train-miles, 
6.03 and 5.70; passenger train-miles, 119,330 and 119,- 
237; coal per train-mile (steam), 188 lb.; kilowatt-hour 
per train-mile (electric), 29.1. With steam and electric 
freight trains the results were as follows: Thousand 
ton-miles per engine, 6745 and 24,260; kilowatt-hours 
per 1000 ton-miles (electric), 39.4; pounds coal per 1000 
ton-miles (steam), 276.—General Electric Review, May, 
1917. 


Electrification of Western End of Chicago, Milwaukee 
& St. Paul Railway.—K. R. HARE.—Describes the ex- 
tent of electrification proposed on Chicago, Milwaukee 
& St. Paul Railway west of Othello, Wash. A descrip- 
tion of the system to be used and the method of sup- 
plying power is also given.—General Electric Review, 
May, 1917. 


Installations, Systems and Appliances 

Bombay Hydroelectric Power Scheme.—Descriptive 
information which supplements that presented by the 
Engineer in its April 16, 1915, issue. The dams which 
have been built, the article points out, are remarkable 
for their length, one being 100 ft. (30.5 m.) high and 
more than 114 miles (2.4 km.) long. The design fea- 
tures of the dams, aqueduct, headgate, forebay, pipe 
line, etc., are described and information is given re- 
garding the methods used to overcome construction 
difficulties—London Engineer, May 18, 1917. 


Electrophysics and Magnetism 

Electrical Properties of Gases.—J. J. THOMSON.—By 
experiments it was pointed out that the process of 
making gases conductive consists of ejecting negative 
particles from the molecules. This can be done by 
exposing the gas to the action of radioactive bodies, 
Roentgen rays, and some other forms of light. The 
wave length of the light must be less than a certain 
definite value which depends on the gas used.—London 
Engineering, May 11, 1917. 


Electrical Precipitation in Chemical Industries.—A. 


. E.-MEST@M&eeAcxticle calls attention to manner in which 
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a physicist and electrical engineer can overcome diffi- 
culties and improve conditions in chemical industries 
with electrical precipitation. Applications of this proc- 
ess are referred to in connection with collection of acids 
driven off during concentration, reclaiming chlorine 
gas, sulphur and fluorine, precipitation of cement dust, 
etc.—The Electric Journal, June, 1917. 


Electrochemistry and Batteries 

Characteristics of Electrolyte for Lightning Ar- 
resters.—G. C. DILL.—For satisfactory operation of an 
electrolytic cell, purity of the aluminum and the elec- 
trolyte and cleanliness in handling these materials, as 
well as cleanliness of the container, are very essential, 
as they affect the characteristics and useful life of the 
cell. It is believed that a large part of all the troubles 
which occasionally occur in the operation of electrolytic 
arresters is due to neglect of one or more of these 
precautions. Several years ago one of the leading 
manufacturers furnished the electrolyte in dry form, 
allowing the customer to mix it with pure water in 
certain proportions. They were soon obliged to dis- 
continue this procedure, however, on account of the 





FIG, 4—TYPICAL CHARACTERISTIC CURVE OF ALUMINUM-CELL 
LIGHTNING ARRESTER WITH IMPURE ELECTROLYTE 


unsatisfactory results obtained, because very little re- 
liance could be placed upon the purity of the water 
used. A remarkable feature of some cells is that the 
film will build up in less than one-half of a cycle after 
the cell has stood several days without being charged. 
Others require a heavy charging current and a long time 
to build up the film because of poor or an impure elec- 
trolyte. The number of cells required for an arrester 
for operation at a given voltage is dependent upon the 
critical voltage of the electrolyte which is to be used. 
Therefore, in arresters of different makes and of dif- 
ferent stages of development, electrolytes should not be 
used interchangeably unless the properties and charac- 
teristics of the electrolytes are definitely known. In 
some cases operators lose sight of the fact that an 
electrolytic arrester will have a different charging cur- 
rent on 60 cycles from what it will have on 25 cycles. 
This difference in charging current is due to the 
capacity effect of the arrester. A large charging cur- 
rent indicates greater electrostatic capacity, which in 
turn indicates a greater discharge capacity. All elec- 
trolytes do not work equally well under the influence of 
heat. The earlier electrolytes for electrolytic arresters 
had a maximum safe temperature of approximately 100 
deg. The reason for this was that the action of the 
heat produced certain chemical changes in the electro- 
lyte, which increased the dissolution of the film. Some 
of the newer electrolytes, however, are comparatively 
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stable under the influence of heat and may be worked 
up to 135 deg., a temperature which is very seldom 
exceeded in operating conditions except for very short 
periods. The chemical constituents of an electrolyte 
reduce the freezing temperature below that of water, 
but will not prevent its freezing. Electrolyte for elec- 
trolytic arresters freezes between 18 and 25 deg. Fahr., 
but in the case of lightning arresters it takes a con- 
siderable time for the cold to penetrate the surrounding 
jacket. New developments may bring forth a new 
electrolyte which will freeze at a still lower tempera- 
ture. Electrolyte may be subjected to freezing for long 
intervals without being injured. When frozen-its con- 
ductivity is reduced, and the freedom of discharge of 
the arrester is correspondingly reduced. However, the 
conductivity returns when the electrolyte thaws.—The 
Electric Journal, June, 1917. 


Theoretical Aspects of Electrical Precipitation.—W. 
W. StTRONG.—The electrical precipitation process from 
the theoretical point of view can be divided into (a) 
the formation of ions, (b) the charging of the fume 
particles by the ions, (c) the driving of the fume ions 
to the passive electrode, and (d) the collection of the 
fume at this electrode. If no ions were formed, if the 
ions could not be made to stick to the fume particles, or 
if the fume ions could not be driven to the collecting 
electrode by the electric field, electrical precipitation of 
fumes would be impossible. In this paper it is shown 
how important it is to keep the fumes to be precipitated 
within the “region of passive electrodes precipitation.” 
The fact that space charges do not interfere with elec- 
trical precipitation shows that any choking of corona 
currents by space charges must be due to the large ions. 
Through the action of eddies fume particles may be 
carried within the ion-forming layer. The deposit of 
a layer of insulating material about the active electrode 
may result in the piling up of space charges in this 
region and then sparking. The greater the space charge 
in a treater the less the voltage that can be impressed 
upon the treater. An indication is given as to how the 
charging of fumes can be made more efficient. The 
great advances in fume precipitation, it was pointed 
out, will be made by (a) the more efficient charging of 
the particles, (b) the maintenance of the corona more 
continuously and uniformly at its maximum value, and 
(ec) the useful applications of the chemical power of 
the corona as well as its precipitating power.—Met. 
and Chem. Engineering, June 1, 1917. 


Telegraphy, Telephony and Signals 


New Radio Installation of French Postal and Tele- 
graph Department.—LEON BOUTHILLON.—This paper 
has for its object an explanation of the considerations 
which have led the radio service of the French Postal 
and Telegraph Department to a system wherein a 
direct-current source charges condensers which are in 
turn discharged by means of rotary gaps. The inves- 
tigation shows (1) the theory of the use of direct 
current in charging radio-telegraphic condenser; (2) 
the possibility of using such direct-current machines, 
and (3) the conditions under which such machines can 
be used and the useful formulas in connection there- 
with. This work calls attention to high-tension dyna- 
mos. It is now possible to build these up to 25,000 volts 


per machine and even further.—Proceedings of Amer. 
Inst. of Radio Eng., June, 1917. 
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Scientific and 
Industrial Research 


A Department Devoted to Interchange of Ideas, 
Investigations Contemplated, Research Facilities 
Available, and Suggestions for Co-operative Work. 

Conducted by PROF. VLADIMIR KARAPETOFF 

Cornell University 











NATION-WIDE CENSUS 
OF RESEARCH FACILITIES 


National Research Council Is Collecting Information 
to Stimulate Investigational Activity and 
Co-operation Along Technical Lines 

The National Research Council, formed by the Na- 
tional Academy of Sciences at the request of the Presi- 
dent of the United States, is collecting information 
concerning research men and facilities available in this 
country. Such information will be used to stimulate 
investigational activity and co-operation along tech- 
nical lines and to aid in the solution of the scientific 
and technical problems of the government. While under 
normal conditions the Research Council will direct its 
efforts toward the development of research in all its 
aspects, present conditions demand that special atten- 
tion be given to the problems of national defense. 

An important preliminary step in the work of the 
Research Council is the preparation of a national census 
of research, showing the research men and facilities in 
co-operating government bureaus, educational institu- 
tions, research foundations and industrial research 
laboratories. To secure information for this census in 
such form that it can be readily tabulated special blanks 
have been distributed. 

Three kinds of blanks have been sent out: (a) for 
educational institutions, (b) for industrial labora- 
tories, and (c) for institutions other than educational 
and industrial. 

In the blanks sent to educational institutions it is 
suggested that a research committee be formed in each 
institution consisting of faculty members, trustees and 
alumni. Information is asked regarding the available 
research funds and scholarships, their purpose and lim- 
itations as to use. The council also desires a detailed 
statement as to the ways and the extent to which the 
personnel and the facilities of the institution might be 
available for problems relating to national defense. 
Questions are also asked regarding the extent to which 
the members are co-operating with each other or with 
outside investigators, institutions or manufacturers. 

Each department is-also encouraged to state problems 
upon which co-operation is desired and the greatest re- 
search needs of the staff, such as time for research, 
funds for special apparatus or materials, library facili- 
ties, contact with other investigators, financial aid for 
attending scientific meetings, leaves of absence to pur- 
sue research, etc. 

The blanks which were sent to industrial establish- 
ments ask for the names and titles of persons who direct 
research work, the organization of laboratory staff and 
problems which they are especially fitted to undertake 
by reason of unusual equipment and trained personnel. 
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In addition, the council asks to what extent the par- 
ticular laboratory is co-operating with other establish- 
ments, and whether or not the council may be of service 
to it in connection with military problems. As a meas- 
ure of preparedness, the council desires to know to what 
extent the facilities of the laboratory may be available 
for research relating to national defense and how much 
these facilities could be expanded if necessary. 


SCIENTIFIC PROBLEMS ON WHICH RESEARCH COUNCIL 
Is WORKING 


Among subjects that the council is investigating and 
on which it desires information are the following: 

Physics (Dr. R. A. Millikan, chairman).—Exhaustive 
study of devices for detecting completely submerged 
submarines and mines; range finders of various types; 
devices for detecting invisible aircraft and sapping 
parties; improvements in wireless apparatus and other 
instruments used with aircraft; military photography. 

Chemistry (Dr. Marston T. Bogert, chairman).— 
Generation, detection and absorption of hydrogen, and 
problems incidental thereto; absorption of other gases, 
particularly noxious ones; fire extinguishers; preven- 
tion of corrosion and electrolytic action on the hulls of 
vessels; non-corrosive metals and alloys for a great 
variety of uses; balloon fabrics; new explosives; new 
sources of important products; utilization of wastes 
and by-products. 

Engineering (Gano Dunn, chairman).—This com- 
mittee, which will organize research in the various 
branches of engineering, has just been formed with 
the co-operation of the national engineering societies. 

Nitrate Supply (Dr. Arthur A. Noyes, chairman) .— 
This committee, which was appointed at the request of 
the Secretary of War to consider the process to be used 
by the government in its plant for producing nitrates 
for explosives and fertilizers, has submitted a full 
report. 


WHAT CANADA IS DOING 
TO MEET WAR CONDITIONS 


Elimination of Waste, Utilization of By-Products and 
Adoption of New Processes Being Studied 
in the Dominion 

Research has been spurred on in Canada by war 
necessities, by consideration of Germany’s industrial 
strength and by recognition of the need of co-operation 
between science and industry. The movement, which is 
chiefly toward the elimination of waste, utilization of 
by-products and adoption of new processes, is being 
directed by the Honorary Advisory Council for Scien- 
tific and Industrial Research of the Department of 
Trade and Commerce. 

Closer relations than have existed heretofore are be- 
ing effected between the educational institutions and 
manufacturing establishments, so that Canadian col- 
lege graduates may continue their training in the 
Dominion under actual commercial practice. 

The opportunity for scientific research is to be 
brought within reach of even the small manufacturing 
establishment. With this end in view the council has 
recommended that bureaus be organized in the principal 
centers of Canada, with technical staffs and properly 
equipped laboratories. 

The advisory council has also grappled with the prob- 
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lem of providing a cheap fuel for western Canada, more 
especially for Manitoba and Saskatchewan. Experi- 
ments have been conducted with lignite. The council is 
convinced that from this material two grades of high- 
class briquetted fuel can be produced, one similar to 
anthracite and the other to bituminous coal in general 
character. 

Experiments have also been made by officers of the 
Canadian Geological Survey with oil-laden shale from 
Lambton County, Ont., with a view to testing its 
possible value as a fuel. Utilization, too, as a substi- 
tute for coal, of peat from the great deposits in northern 
Ontario and elsewhere in the Dominion has been con- 
sidered. Exploitation of these potential resources may 
become an important factor in solving the fuel diffi- 
culties of Ontario and Quebec. 


N. E. L. A. COMMITTEE SUGGESTS 
TOPICS FOR RESEARCH WORK 


Necessity of Research Along Electrical Lines to 
Prevent Crippling Industrial Development 
Is Recognized 

Scientific and industrial research has acquired a very 
great stimulus since the opening of the war. Recog- 
nizing this fact, the sub-committee on research of the 
National Electric Light Association has made an in- 
vestigation of the possibilities of co-operative research 
between utilities and institutions having research facili- 
ties. As a result of correspondence and conference a 
large number of problems were suggested the solution 
of which is of utmost importance to the country at 
large as on it depends the reliability of electric 
service furnished industrial plants engaged in the man- 
ufacture of the nation’s domestic and war-time needs. 

A few of the more important subjects are as follows: 
(1) Fuel economics; (2) characteristics of steel con- 
ductors; (3) increasing of load factors by nitrate 
plants; (4) determination of all combinations of trans- 
former loading, and publication of tables showing their 
effect on apparatus, both transformer and motor (this 
will include all emergency conditions, such as conver- 
sion of transformer banks from Y to delta and reverse 
and the effects of lower than normal voltage and also 
of unbalanced voltages on the operation of motors, and 
the results of the investigation should be published in 
tables sufficiently non-technical to be intelligible to 
power customers as well as of material assistance to 
central stations in helping their power customers 
through emergencies) ; (5) incipient faults in insula- 
tors; (6) sludging of transformer oils and determina- 
tion of their relative values; (7) causes and suppres- 
sion of surges on long lightly loaded lines; (8) over- 
head-line and underground-cable insulation for high 
voltages; (9) protection of lines and equipment against 
high-voltage, high-frequency, and high-power, low-fre- 
quency disturbances; (10) perfection of high-voltage 
insulators; (11) depths and bearing surfaces of guy 
anchors in various soils, and (12) inductive inter- 
ference. 

Owing to the postponement of the activities of this 
sub-committee on account of war activities, educational 
and industrial institutions which have investigators 
and laboratory equipment available can do considerable 
good, this committee points out, if they will undertake 
the further study of some of these problems. 
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Summary of Investigations, Available Appa- 
ratus and Research Suggestions 


SUBJECTS BEING INVESTIGATED (RESEARCH WoRK 
REPORTED SINCE May 19)* 


COMMUTATION. 
_A critical review of the work already done, including a repe- 
tition of the experimental work of Mauduit, and experimental 
work to explain the apparently contradictory results found by 
various writers.—Cornell University, A. Gray. 
CONDENSERS. 
Effects of frequencies up to 3000 cycles per second on con- 
densers.—Ohio State University, A. E. Flowers. 
CORE LOSSES. 
Analysis of core losses in rotating electrical machinery.— 
Massachusetts Inst:tute of Technology, O. R. Schurig. 
DIELECTRICS. 
Study of the laws underlying the dielectric strength of in- 
sulating materials.—Massachusetts Institute of Technology. 
ELECTROMAGNETS. 
_ An experimental study leading to a method of predetermina- 
tion of characteristics.—Cornell University, H. W. Brown. 
HEATING OF ELECTRICAL MACHINERY. 
A critical review of the work already done, and further experi- 


mental work to confirm and to extend the data at present avail- 
able.—Cornell University, A. Gray. 


MOTORS, POLYPHASE COMMUTATOR. 

Construction of kinematic devices which imitate quantitatively 
the vectorial relations and give performance characteristics of 
such motors.—Cornell University, V. Karapetoff. 

PHOTOMETERS. 

Study of integrating photometers.—Massachusetts Institute of 

Technology, O. R. Schurig. 
PORCELAIN. 

Electrical characteristics of various mixtures and firing tem- 
peratures of unglazed porcelain.—Ohio State University, A. E. 
Flowers. 

RAILWAYS, ELECTRIC. 


Traffic research.—Massachusetts Institute of Technology, O. 
R. Schurig. 


RECTIFIERS, ELECTROLYTIC. 
An experimental study with the oscillograph to try to improve 


the efficiency of such apparatus.—Cornell University, J. F. 
Putnam. 


SKIN EFFECT. 

Researches in connection with conductors at frequencies 
ranging from 100 to 5000 and from 10,000 to 100,000 cycles 
per second.—Massachusetts Institute of Technology, O. R. 
Schurig. 

TELEPHONES. 

Investigation of behavior of telephonic diaphragms.—Massa- 

chusetts Institute of Technology, O. R. Schurig. 


TRANSIENT PHENOMENA. 

Mathematical investigation of traveling waves along wires, 
with the view to introducing trigonometric expressions which 
simplify the integration of the differential equations and the 
determination of the terminal conditions. Design of mechanical 
models to imitate the propagation of impulses along electrical 
conductors.—Cornell University, V. Karapetoff. 


TRANSMISSION. 


Study of artificial transmission lines; physical qualities of 


transmission lines.—Massachusetts Institute of Technology, O. 
R. Schurig. 





APPARATUS AVAILABLE FOR RESEARCH PURPOSES 


OHIO STATE UNIVERSITY. 

(1) Facilities for testing ceramic products; (2) apparatus for 
investigating high-voltage phenomena using potentials up to 
200,000 volts; (3) facilities for tests at telepnonic frequencies ; 
(4) two radio sets and two overhead antennae, the larger sup- 
plied by a 5-kw. sending outfit.—A. E. Flowers. 


SUGGESTIONS FOR RESEARCH 


DIELECTRIC STRENGTH AT TRANSIENT VOLTAGES. 

For common dielectrics what are the piercing voltages as 
functions of time, especially for the short duration of one 
second to one-thousandth of a second? This information may 
make clear some obscure points in the operation of lightning 
arresters, devices for limiting over-voltages, spark protectors, 
ae David, Revue Générale de VElectricité, Vol. I, page 562 
C1927). 


INSULATORS. 

Improvements in porcelain insulators to increase their life and 
to reduce cracking; study of substitutes for porcelain; rational 
theoretical design for dielectric stresses.—V. Karapetoff, Cornell 
University. 

REACTANCE FOR ELECTRIC FURNACES. 

Investigation of the effect of amount and location of react- 

ance in the circuits for electric furnaces, more particularly in 


the production of steel—T. H. Schoepf, Westinghouse Electric 
& Manufacturing Company. 


SELF-INDUCTION, EFFECT OF FREQUENCY. 

Variation of self-induction with frequency, at radio frequen- 
cies. Investigation of this subject was planned by the Ohio 
State University, but the work has been postponed.—A. EZ 
Flowers, Ohio State University. 





*The names of individuals given after each institution report- 
ing investigations are those of persons with whom others inter- 
ested should communicate. 
work should give such names. 
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NEWS OF THE INDUSTRY 


Chronicle of Important Events and General Activities in the Technical, 
Commercial and Manufacturing Fields 








ELECTRIC RATES INCREASED 
BY THE COLUMBUS COMPANY 


Average Advance of 25 Per Cent in Schedules for 
Both Business Lighting and Power— 
Residence Rate Unaffected 


Electric rates of the Columbus (Ohio) Railway 
Power & Light Company have been increased to an 
extent which will average 25 per cent. This change is 
due to higher costs of operation. No advance was made 
by the company in the rate for residence lighting; 
that was already at the maximum figure provided by 
the city ordinance. 


CALIFORNIA TO INTERCONNECT 
THE TRANSMISSION SYSTEMS 


Railroad Commission and Power Companies Discuss- 
ing Large Plan to Safeguard Service and 
Facilitate Exchange of Energy 


The Railroad Commission of California is discussing 
with the power companies a plan for interconnecting 
transmission systems to safeguard service and facili- 
tate an exchange of energy, thereby reducing costly 
fuel-oil consumption in standby stations. In working 
out the details of the scheme the engineering com- 
mittee of the Pacific Coast Section of the National 
Electric Light Association is assisting with informa- 
tion both as to quantity developed and undeveloped 
water power available and in the consideration of the 
problems involved in interconnections. 

The Railroad Commission suggests that present ac- 
tion conform to the idea of ultimately having a through 
bus line from Redding to Fresno, about 300 miles. This 
would directly connect the large Pit River development 
now under way with the group of systems in central 
California and would have sufficient capacity to trans- 
fer considerable blocks of energy to or from the Pa- 
cific Light & Power Company’s Big Creek plant and 
thus to the southern California group of companies. 

Whether or not the State bus plan is carried out it 
has been shown that meantime the three large sys- 
tems entering San Francisco can be interconnected so 
that energy could be interchanged much more effec- 
tively than at present. For example, what would con- 
stitute a central State bus line could be established by 
a tie at the junction of the Pacific Gas & Electric Com- 
pany with the Great Western Power Company midway 
between Marysville and Sacramento and the construc- 
tion of 25 miles of line between the Sierra & San Fran- 
cisco Power Company station at Manteca and the Great 
Western Company station at Isleton. 

This would not only accomplish the ends sought for 
at present, but would be the logical first move toward 
the more elaborate interconnection plan if this is 


adopted later. The high-tension line of the Sierra & 
San Francisco system passes around the lower end of 
San Francisco Bay in a loop which would be the logical 
starting point for connecting the central and southern 
groups by means of a second or parallel bus passing 
through and connecting the several companies serving 
coast cities between San Francisco and Los Angeles. 

The commission’s proposition had not been formally 
presented to the companies on June 13, when this in- 
formation was telegraphed to the ELECTRICAL WORLD, 
but was already being considered informally and more 
definite action is expected shortly. 


MORE SUBSCRIPTIONS 
TO THE LIBERTY LOAN 


Reports from Various Companies in the Electrical 
Industries of Investment in the Premier 
Government Security 


As this issue of the ELECTRICAL WORLD goes to press 
many additional notices of subscriptions to the Liberty 
Loan from the electrical industries are reported. 
Among them are: 

Consolidated Gas, Electric Light & Power Company, 
Baltimore, $100,000 for employees in addition to the 
$100,000 for account of the company itself. 

McGraw-Hill Publishing Company, Inc., publisher of 
ELECTRICAL WORLD, $50,000, representing approxi- 
mately subscriptions of employees. This is in addi- 
tion to $100,000 previously reported for the company 
itself. 


OTHER SUBSCRIPTIONS REPORTED 


Manhattan Electrical Supply Company, $250,000. 

Mackay Companies, $1,000,000. 

Crocker-Wheeler Company, $100,000; 
$49,800 reported for employees. 

Consolidated Gas Company, New York, and affiliated 
electric and gas companies, $5,000,000; in addition, 
$700,000 for employees. 

Electric Bond & Share Company, $200,000. 

American Brass Company, $1,000,000. 

Simplex Wire & Cable Company, $100,000. 

Westinghouse Lamp Company, Bloomfield, N. J., em- 
ployees, $30,000. 


GENERAL ELECTRIC EMPLOYEES 


in addition, 


“Liberty Loan day” at the various plants of the Gen- 
eral Electric Company resulted in the sale of $2,955,550 
of Liberty bonds. The Schenectady works, with 22,000 
employees, the largest plant and the company’s main 
office, led with the total of $1,055,700. Six hundred bond 
salesmen visited each of the 22,000 employees at Sche- 
nectady, and when the last man had subscribed the 
million-dollar mark was passed. In a number of de- 
partments every employee subscribed. 








1172 


WAR’S INFLUENCE ON CANADIAN 
CENTRAL STATION DEVELOPMENT 


In the First Convention in Three Years Canadian 
Electrical Association Reflects General Prosper- 
ity of Electrical Properties in the Dominion 

The twenty-seventh annual meeting of the Canadian 
Electrical Association, the first convention of this kind 
since the European war began, was held at the Ritz- 
Carlton Hotel, Montreal, June 7 and 8. It was very 
well attended, particularly by engineers and executives 
of systems in the Eastern Provinces of Canada, and 
was most encouraging in retrospect and prospect. Mr. 
D. H. McDougall of the Toronto Power Company, who 
was recently elected vice-president of the National 
Electric Light Association, was re-elected president of 
the association. J. S. Norris, secretary, treasurer and 
general manager of the Civic Investment & Industrial 
Company, Montreal, was elected first vice-president; 
E. A. Dunlop, president of the Pembroke (Ont.) Elec- 
tric Light Company, was elected second vice-president, 
and A. Monro Grier of Toronto, vice-president and sec- 
retary of the Canadian Niagara Power Company, third 
vice-president. Alan Sullivan of Toronto was con- 
tinued as secretary. 


CANADIAN PROPERTIES AND THE WAR 


In his address President McDougall outlined the dif- 
ficulties imposed on the Canadian companies by the 
war and said the industry had passed through perhaps 
the most eventful year since the founding of the first 
central station company in 1884. The demands for en- 
ergy have in most cases been abnormal owing to muni- 
tion manufacture and to the fact that Canada herself 
is prosperous, but all the conditions have been met by 
the companies for the most part in spite of the in- 
roads on operating and commercial staffs, difficulties 
of financing and of securing fuel. Many companies 
have had to forego any extensive financing and have 
had to limit their capital requirements to items of a 
most imperative nature and which could be financed 
among shareholders. He showed the extraordinary re- 
sponse to the colors manifested by the entire electrical 
industry in Canada, stating that both in Montreal and 
in Toronto about 35 per cent of the normal number of 
men employed have enlisted. 

Mr. George Muldaur, traveling secretary of the Na- 
tional Electric Light Association, brought greetings 
from the parent body to the Canadian association and 
showed to what extent the national body has been in- 
strumental in forming an increasing number of com- 
pany sections. 

REPORTS AND PAPERS 


Reports were made by Wills MacLachlan of Toronto, 
chairman of the accident prevention committee; E. N. 
Hyde, Canadian representative of the Lighting Sales Bu- 
reau; M. C. Gilman, Toronto, chairman of the commit- 
tee on commercial light and power sales; W. H. Mcln- 
tyre, Ottawa, and L. C. Haskell, Montreal, of the com- 
mittee on education of salesmen, and P. T. Davies of 
the Civic Investment & Industrial Company, Montreal, 
chairman of the rate research committee. In addition, 
addresses were made by H. E. Howe of Arthur D. Lit- 
tle, Inc., on “Electrochemical Products”; Ward Harri- 
son of the National Lamp Works, Cleveland, on “Illu- 
mination”; Julian C. Smith, chief engineer and vice- 
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president of the Shawinigan Water & Power Company, 
Montreal, on “Energy Distribution, Present and Pros- 
pective,” and P. Ackerman of the Toronto Power Com- 
pany on “Selective Relay Protection of Alternating- 
Current Main Transmission Lines and Distribution Sys- 
tems.” The Montreal companies section of the National 
Electric Light Association entertained the delegates in 
the Ritz-Carlton on the evening of June 7. 


ENERGY DISTRIBUTION 


In his paper Julian C. Smith showed the enormous use 
made of electricity since 1870. As indicative of elec- 
trical development in the Dominion of Canada, Mr. 
Smith presented the following list showing the kilo- 
watt-hours used per capita as supplied by the electric 
service companies in the United States and Canada for 
all purposes except railways: 


Kw.-Hr. Kw.-Hr. 

per Capita per Capita 
Shawinigan Falls, Que.. 41,000 Minneapolis .........ies 450 
Niagara Falls, N. Y....33,000 CROWENRG Ss cack sees ceed 400 
Three Rivers, Quebec... 3,400 Rs nae). caisty viwstcchin ad 350 
PRUNE Su scig ale <9 09 aie er 700 ERUIMBOIIINO. 2. 8k kee ees 250 
I oi Shy eee ten 700 a ee 225 
ROUNEAD chs aio vette da oe eae 585 MEN cd ol nave deus eS Red 200 
E RESINEL xg os 6 wae oS 00 IPMN «ip tay) oe 180 


PUOCROMORD os ices ca ees 450 


Mr. Smith intimated that to-day in the United States 
and Canada, in those places where normal industrial 
life exists, the kilowatt-hours used per annum per 
capita amount to about 500, of which 400 kw.-hr. are 
used for factory purposes and 100 kw.-hr. for house- 
hold uses. With the increased use of small accessories 
and development of electric cooking Mr. Smith pre- 
dicted that the use of electricity in the household will 
increase 300 per cent within the next five or six years. 
At the same time the industrial use is bound to in- 
crease so that there is every probability that in ten 
years from to-day the use of electrical energy will be 
twice what it is at the present time. 

While the development of power by means of water- 
power stations has reached such a high point of effi- 
ciency that very little improvement can be hoped for 
in this direction, Mr. Smith said that the efforts of en- 
gineers and designers must be devoted to a reduction of 
costs and that the financing of such enterprises must 
also be improved. The government authorities can as- 
sist in this matter by preventing duplication of lines 
and systems and by a proper control of construction 
work as well as the proper control of rates. 


SELECTIVE RELAY PROTECTION 


Mr. Ackerman outlined a system of protection on the 
60,000-volt lines of the Toronto Power Company be- 
tween Niagara Falls and Toronto where parallel feeder 
protection has been in service since January, 1916, and 
a double-line protection since April, 1917. Both pro- 
tective schemes have cleared thirty-four line short cir- 
cuits without a single failure. Ten of the short cir- 
cuits were due to lightning, four to sleet and wind, fif- 
teen to old insulators, four to line tests made to prove 
the effectiveness of the relays, and one to some unknown 
cause. In twenty-six of the cases no load was lost, in 
five cases less than 20 per cent of the synchronous load 
was lost, and in three cases the load lost varied from 
20 to 50 per cent. The instantaneous selective system 


used is based in principle on the fact that the currents 
of the same phase of parallel lines are balanced nor- 
mally but unbalanced in case of a short circuit within 
any one of the parallel lines. 
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ELECTRIC POWER CLUB 
HOLDS WAR CONVENTION 


Eighth Annual Meeting at Washington This Week 
Divided Between Regular Business and Ques- 
tions Affecting Service to the Nation 


The eighth annual meeting of the Electric Power 
Club was held at the New Willard Hotel, Washington, 
D. C., on Monday and Tuesday of this week. The first 
day’s session was given over to the reports of various 
committees, including standardization, general engi- 
neering recommendations, fractional horsepower mo- 
tors, large power motor, direct-current generator, 
transformer section and industrial control section. 
Most of the reports merely outlined the progress made 
by the committees since the last meeting. 

In order to meet government and other similar re- 
quirements regarding name-plate markings, the gen- 
eral engineering recommendations committee has sug- 
gested that where the name-plate clearly indicates the 
specifications to which the apparatus conforms it is 
not necessary to give the detailed information speci- 
fied in the rules of the club. The fractional horse- 
power committee recommended that the following 
name-plate markings be adopted as standard for frac- 
tional horsepower motors: For direct-current motors, 
(a) manufacturers’ type and frame designation, (b) 
horsepower output, (c) time rating, (d) temperature 
rise, (e) r.p.m. at full load, (f) voltage, (g) full-load 
amperes, (h) winding, shunt, compound or series; for 
alternating-current motors, (a) manufacturers’ type 
and frame designation, (b) horsepower output, (c) 
time rating, (d) temperature rise, (e) r.p.m. at full 
load, (f) frequency, (g) number of phases, (h) volt- 
age, (i) full-load amperes. 

On Tuesday morning the club listened to addresses 
by members of the Council of National Defense and by 
representatives of the government on the needs of its 
electrical division and correlative matters of specifica- 
tions and tests. In the absence of Howard E. Coffin, 
W. S. Gifford outlined the work of the Council of 
National Defense and Paymaster John M. Hancock, 
officer in charge of purchase division of the Bureau of 
Supplies and Accounts, Lieut. Alexander Sharp of the 
electrical division of the Bureau of Steam Engineer- 
ing and Mr. Dean, electrical expert of the Bureau of 
Construction and Repair, spoke of the methods of these 
various navy departments in filling their electrical 
needs. 

STANDARDIZED COST SYSTEM 


The chief topic of discussion of the whole meeting 
centered around the address of C. E. Patterson of the 
General Electric Company on uniform accounting. The 
accounting and cost system which is recommended for 
adoption by electrical manufacturers has the indorse- 
ment of the Electrical Manufacturers’ Club, the Elec- 
tric Power Club and the Associated Manufacturers of 
Electrical Supplies. It moreover bears the indorse- 
ment of the Federal Trade Commission. This system 
has been so planned that it not only conforms to the 
requirements of scientific accounting and an adequate 
cost system but is sufficiently flexible to be used to ad- 
vantage by both large and small manufacturers. 

The discussion was led by J. Lee Nicholson, a leader 
in the specialized branch of cost accounting, who has 
recently joined the Bureau of Foreign and Domestic 
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Commerce to take charge of this branch of its work. It 
will be remembered that the Bureau of Foreign and 
Domestic Commerce has taken over from the Federal 
Trade Commission all matters relating to uniform cost 
accounting. It was recommended that all members of 
the Electric Power Club place the accounting and cost 
system into effect at once and give the committee as a 
result of its application to standard practice such sug- 
gestions for modification in minor details as would im- 
prove it. In view of the various measures adopted by 
the government for taxing manufacturers it was very 
generally recognized that an accurate knowledge of 
costs, depreciation, etc., was highly essential. 

The government being prepared to let contracts on 
a cost plus percentage basis, it is now at work deter- 
mining the elements constituting cost. Mr. Patterson 
was appointed to represent the club to aid the govern- 
ment in arriving at a just basis of cost. 

At the Tuesday afternoon’s session a very instruc- 
tive paper was read on “Analysis of Increased Cost in 
Manufacturing Conditions” during the past three 
years. This showed the upward trend of prices of all 
material used in the manufacture of motors. There 
was also an interesting discussion on national economy. 
It was recognized that funds to meet the requirements 
of present and future government war loans must be 
derived as far as possible from savings from decreased 
expenses, and a paper was read outlining how manu- 
facturers of electrical apparatus might further national 
economy during the war by limiting advertising, ex- 
hibition and entertainment expense where results are 
dubious. It was recommended that advertising be lim- 
ited to journals with a high editorial standard. 

E. R. Harding, the president of the club, owing to the 
condition of his health tendered his resignation as 
president and C. L. Collens, 2d, the vice-president, was 
elected in his stead. F. S. Hunting of Fort Wayne, 
Ind., was elected vice-president and T. E. Barnum of 
Milwaukee was elected to the board of governors. C. 
H. Roth of Chicago continues as secretary and treas- 
urer. There were no other changes in the board of 
governors, which now consists of the president, vice- 
president, secretary and treasurer in addition to the 
following: James Burke, Burke Electric Company, 
Erie, Pa.; J. C. Hobart, Triumph Electric Company, 
Cincinnati, Ohio; J. R. Jeffrey, Allis-Chalmers Manu- 
facturing Company, Milwaukee, Wis.; T. E. Barnum, 
Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis.; W. A. Layman, Wagner Electric Manufacturing 
Company, St. Louis, Mo.; S. L. Nicholson, Westing- 
house Electric & Manufacturing Company, East Pitts- 
burgh, Pa.; H. C. Petty, Crocker-Wheeler Company, 
Ampere, N. J., and R. J. Russell, Century Electric 
Company, St. Louis, Mo. 

C. L. Collens, 2d, who has been elected president of 
the club is a graduate of the Sheffield Scientific School 
of Yale University and of the School of Mines, Co- 
lumbia University, having received a degree of elec- 
trical engineer from the latter in 1897. Following his 
graduation he spent a number of years at Niagara 
Falls as general manager of the International Acheson 
Graphite Company and later as superintendent of the 
plant of the Canadian Niagara Falls Power Company. 
For the last nine years Mr. Collens has been president 
of the Reliance Electric & Engineering Company of 
Cleveland, Ohio. 
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MOBILIZATION OF THE 
ELECTRIC AND GAS SERVICE 


National Committee, of Which John W. Lieb Is 
Chairman, Issues Statement of Organization— 
Ready to Serve the Nation 


The following statement has been issued by the 
National Committee on Gas and Electric Service, of 
which John W. Lieb is chairman: 


Some months ago the committee of the American Gas 
Institute to co-operate with the government in regard 
to the military needs of the nation and the committee 
of the National Electric Light Association on war con- 
ditions, at a joint conference held in New York City, 
decided to organize a national committee which would 
secure to the United States government the most effec- 
tive co-operation in the conduct of the war from the 
gas and electric light and power industries. The Na- 
tional Committee on Gas and Electric Service was there- 
upon organized with a membership of representative 
men from these two industries and the related natural- 
gas industry. The committee, as constituted, is as fol- 
lows: Walter R. Addicks, vice-president Consolidated 
Gas Company, New York; Philip P. Barton, vice- 
president Niagara Falls Power Company; John A. 
Britton, vice-president Pacific Gas & Electric Com- 


pany; Alex Dow, president Detroit Edison Com- 
pany; Charles L. Edgar, president Edison Elec- 
tric Illuminating Company, Boston; A. E. For- 
stall, president American Gas _ Institute; Joseph 


F. Guffey, president Natural Gas Association of 
America; Samuel Insull, president Commonwealth Edi- 
son Company; Chicago; D. C. Jackson, professor of 
electrical engineering, Massachusetts Institute of Tech- 
nology; Joseph B. McCall, president Philadelphia Elec- 
tric Company; Capt. William E. McKay, vice-president 
New England Gas & Coke Company, Boston; Herbert 
A. Wagner, president Consolidated Gas, Electric Light 
& Power Company, Baltimore; S. S. Wyer, consulting 
engineer, natural gas industry, Columbus; John W. Lieb, 
vice-president New York Edison Company (chairman of 
committee); William H. Gartley, vice-president Equi- 
table Illuminating Gas Light Company, Philadelphia 
(vice-chairman of committee); George W. Elliott (sec- 
retary of committee), Washington. 


RECOGNIZED AS ADVISORY COMMITTEE 


The committee is recognized by the advisory com- 
mission of the Council of National Defense as one of its 
advisory committees, and it has established an official 
headquarters in the Munsey Building, Washington, D. C., 
where it has placed itself at the service of the govern- 
ment for any assistance it may be able to render in 
behalf of the public utility industries it represents. 

It is prepared to act as a vehicle of communication 
in all matters relating to the national defense between 
the various instrumentalities organized by the govern- 
men for the conduct of the war and the gas companies 
producing and distributing artificial and natural gas and 
the electric light and power companies furnishing elec- 
tric service. It proposes to place promptly at the dis- 
posal of the government any data or information which 
it may require as to the facilities in men or service 
which the companies may have available, to insure the 
continuous operation of plants so as to enable the muni- 
tion plants, navy yards and manufacturing establish- 
ments, through continuous and uninterrupted service, 
to maintain their maximum output, and it will endeavor 
to provide the government with the necessary quantity 
of the essential by-products that can be made available 
for the production of high explosives and ammunition. 

One of the most essential requirements in the co-ordi- 
nation of the industrial resources of the country for 
the successful conduct of the war is to provide a regular 
and adequate supply of fuel to the important utilities 
engaged in enterprises through which they render ser- 
vice to the government and to the public. To facilitate 
solving the many problems affecting the continuous 
supply of fuel to operate their plants, the National Coal 
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Board has been pleased to appoint George W. Elliott, 
secretary of the committee, to membership on the coal 
committee. 

A questionnaire is now being prepared which will 
within the next few days be forwarded to every gas and 
electric light and power company in the country, asking 
them to send a statement of the various kinds and 
quantities of fuel each uses per annum for its various 
purposes, the water or rail connections over which they 
are received, together with a monthly statement of fuel 
contracted for, received and consumed. This will en- 
able the committee to give prompt information to the 
authorities of fuel shortage in any particular locality, 
with the transportation lines involved, loading and un- 
loading delays, car shortages, routing and transship- 
ment difficulties, etc. 


OPPORTUNITIES FOR CO-OPERATION 


The committee has been in consultation with the au- 
thorities on matters affecting the service which the 
employees of the companies may render to the gov- 
ernment and in regard to various questions connected 
with selective registration, conscription exemptions and 
provision for the dependents of employees who may be 
called upon to render military service. The furnishing 
of heat, light and power service to the troop canton- 
ments for the mobilization of the military forces located 
in different parts of the country is now being considered, 
and information is being collected as to how these 
agencies may be made available to the camps in the 
shortest possible time from the nearest points of supply. 

It is believed that this National Committee on Gas and 
Electric Service can be of great assistance to the gov- 
ernment in these several directions and that it will 
cover a broad field of useful and patriotic service, 
bringing to bear on the successful conduct of the war, 
from the standpoint of efficient industrial mobilization, 
the vast resources of men and facilities which the utility 
companies of the country have at their command and 
through which they are now efficiently serving the pub- 
lic and which they desire to make available to the 
nation to the greatest practicable extent. 


NEW YORK EDISON ASKS 
RELIEF FROM RATE CUTS 


Tentative Promise of Further Decrease on July 1 
Was Subject to Business Conditions— 
Increased Costs Heavy 

The New York Edison Company has asked the Public 
Service Commission, First District, not to enforce 
against it a tentative promise which it made last No- 
vember to reduce rates on July 1. The request was made 
by J. W. Lieb, vice-president and general manager. 

The company at this time does not, according to Mr. 
Lieb, intend to go back to the old rate of 8 cents, but it 
desires in the face of cost increases already encountered 
and others expected in the near future to retain the 
715-cent rate for the present. 

Mr. Lieb was requested by the commission to furnish 
detailed information as to the net increases in income 
in new business acquired and as to the added and ex- 
pected increases in cost of production and distribution. 
Not having these figures at hand, Mr. Lieb requested 
an adjournment, which was taken until June 20. 

Mr. Lieb said that the increase in the cost of coal 
alone is 50 per cent more than was contemplated at the 
time reductions were proposed. He added that the in- 
creased costs of the last four months represented a 
minimum of the increased costs expected. One new 


cost not ccntemplated is the 340 men who have been 
specially hire.. as uniformed guards to watch the plants 
of the comp.ny at a cost of about $400,000 per year. 
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“NORMAL PROFITS OF BUSINESS 
SHOULD BE MAINTAINED” 


E. N. Hurley Says that Without Fair Margin of 
Return on Capital and Labor Necessary 
Incentive Will Be Lacking 

Edward N. Hurley, former chairman of the Federal 
Trade Commission, in an address before the World 
Salesmanship Congress, Detroit, on “The War and Busi- 
ness,” said in part: 

“Shortly there will be created in Washington a cen- 
tral purchasing commission for the United States gov- 
ernment and its allies. If this agency provides a uni- 
form system for purchases, such as the cost of produc- 
tion plus a reasonable profit, the basis will be estab- 
lished for sound business conditions throughout the 
nation. 

“It is idle to talk about cutting the profit out of war. 
There should be no abnormal profits, but the normal 
profits of business should be maintained, because with- 
out such a fair margin of return on capital and labor 
there will be none of the incentive necessary for in- 
creased productive energy. 

“We should be able to meet the war bills out of our 
surplus energy. This is the best contribution that 
business men can make. There is no need for disturb- 
ing any wage or hour standard. If a man works eight 
hours a day, let him put a little more heart into his 
task and he wili find that his productive energy will 
increase materially. Let the business man conduct his 
business a little more vigorously; let him work out his 
cost sheets and get his prices where they ought to be, 
and he will find that he is making enough extra money 
to pay for taxes and Liberty bonds. That should be 
his share in the war.” 


CITY OF CLEVELAND REPORT 
ADVISES BUYING COAL LAND 


Commissioner Davis Also Suggests Direct Purchase 
of Fuel and Cars and Arrangement for 
Generating at Mouth of Pit 

W. E. Davis, Commissioner of Light and Heat of 
Cleveland, recommends to the Director of Public Utili- 
ties an investigation of the possibilities of acquiring 
a comprehensive area of coal-bearing land. He recom- 
mends that for immediate requirements coal be pur- 
chased at coal mines through reputable agents at prices 
based upon miners’ scale of wages and the heating 
value of the coal, with a reasonable profit for the pro- 
ducer. He also suggests purchase of a number of 
modern coal cars to transport fuel, installation of a 
submerged storage pit to hold at least 20,000 tons, and 
that every possible encouragement be given to some 
concern or corporation to establish a generating plant 
at a coal mine to transmit energy to the city. 

The report takes up the possibility of combination of 
a number of cities to build a generating plant and buy 
a coal mine. Cleveland is faced with coal problems 
which make necessary the expenditure annually of up- 
ward of $438,000 in excess coal prices. The commis- 
sioner expresses the belief that the new Windsor plant 
of the American Gas & Electric Company will be able 
to produce energy at the switchboard for 1.5 mills per 
kilowatt-hour if not less. Application was made to the 
American Gas & Electric Company for a block of this 
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power for Cleveland, but the commissioner was in- 
formed that the entire output had been sold. Construc- 
tion of a power plant at a mine by the city itself, the 
commissioner says, is not practicable at present on 
account of the abnormal and unreasonable prices. How- 
ever, it must be seriously considered, he said, in the 
near future. 


LARGE-SCALE PRODUCTION 
NOW DESIRED IN ENGLAND 


Board of Trade Committee Reports that Compre- 
hensive Generating System Should Be 
Established as Soon as Possible 


A memorandum has been issued by the electric power 
supply committee which was appointed by the Board 
of Trade of London, England, to “consider and report 
what steps should be taken, whether by legislation or 
otherwise, to insure that there shall be an adequate and 
economical supply of electric power for all classes of 
consumers in the United Kingdom, particularly indus- 
tries which depend upon a cheap supply of power for 
their development.” 

The committee has unanimously concluded: 


1. That when British industry is subjected to the test 
of keen international competition, after the war, its suc- 
cess will depend upon the adoption of the most efficient 
methods and machinery so as to reduce manufacturing 
costs as much as possible. 

2. That a highly important element in reducing manu- 
facturing costs will be the general extension of the use 
of electric power supplied at the lowest possible price, 
and it is by largely increasing the amount of power 
used in industry that the average output per head, and 
as a consequence the wages of the worker, can be raised. 

3. That the present system under which a supply of 
electricity is provided in a large number of small areas 
by separate authorities is the result of a policy adopted 
at a time when the applied science of electrical engi- 
neering was in its infancy, and is incompatible with 
anything that can now be accepted as a technically 
sound system. 

4. That the interconnection of existing electric supply 
stations recommended by the Board of Trade in its 
letter of May 25, 1916, however desirable in itself, can- 
not alone meet the requirements of the situation. 

5. That a comprehensive system for the generation 
of electricity, and where necessary reorganizing its 
supply, should be established as soon as possible. 


Representative associations will be invited to give 
evidence as to the best methods of giving effect to the 
conclusions. 


NEW YORK OFFICE MOVED BY 
GENERAL ELECTRIC COMPANY 


Change of Location from 30 Church Street to New 
Equitable Building Made on Twenty- 
fifth Anniversary 
The New York City offices of the General Electric 
Company will be moved on June 16, the twenty-fifth an- 
niversary of the company, from 30 Church Street to 
the Equitable Building, 120 Broadway. The entire 
twentieth floor has been arranged and furnished for 
the company. For nine years the offices have been at 
30 Church Street, where the company located its New 
York headquarters when it outgrew the “Edison Build- 
ing,” at 44 Broad Street. This building was originally 
built for the Edison General Electric Company. 








N. E. L. A. PUBLIC POLICY | 
COMMITTEE MEETING HELD 


Report Presented by Chairman Lieb of the Com- 
mittee on War Conditions—Service for 
Cantonment Camps 

A meeting of the public policy committee of the 
National Electric Light Association was held at the 
headquarters in New York on June 8. 

A number of matters were discussed. John W. Lieb, 
chairman of the committee on war conditions, presented 
a report outlining the work done by the National Com- 
mittee on Gas and Electric Service. A similar report 
of the national committee, of which Mr. Lieb is also 
chairman, is published elsewhere in this issue. 

It was also reported by Mr. Lieb that the govern- 
ment had asked for information as to the possibilities 
of furnishing electric service for the army cantonment 
camps. Information obtained from the various com- 
panies has been forwarded to Washington. Similar 
information regarding gas service was also furnished. 


ORNAMENTAL LIGHTING 
FOR LOS ANGELES, CAL. 


Careful Consideration Given to Standards for Broad- 
way District in Order to Enhance Daylight 
Appearance of Street 

A new ornamental lighting system is proposed for 
the district on Broadway, Los Angeles, between the 
Broadway tunnel and Tenth Street. The work is be- 
ing undertaken by the Broadway Improvement Associa- 
tion. Total installation cost will be about $85,000, of 





TYPES OF STREET-LIGHTING STANDARD FAVORED IN LOS ANGELES 


which one-half or more will be paid by property owners 
and the remainder by the company supplying the serv- 
ice. The system was designed by W. D’Arcy Ryan, 
General Electric Company. 

A resolution giving special commendation to the 
members of the Improvement association for their en- 
ergy and the results accomplished, despite the cry of 
“retrenchment” on account of the war, was passed by 
the City Council of Los Angeles. 

In general the scheme is to replace the present in- 
candescent clusters with more ornamental and higher 
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standards each carrying two luminous are lamps of 
high candlepower, thus increasing the light flux in the 
street six or seven times, with an increase of less than 
two and one-third times the operating cost. Careful 
consideration has been given to the design of the stand- 
ard in order that the daylight appearance of the street 
may be greatly enhanced and the row of standards may 
be a unifying factor of the street. 


WESTINGHOUSE CHANGES AFFECT 
ELECTRICAL MARKETS OF WORLD 


British Company Control Shifted to England, but 
American Company Retains Minority Interest— 
Alliance to Rival German Interests 

Publication in the London newspapers of news of the 
sale of holdings of the Westinghouse Electric & Manu- 
facturing Company in the British Westinghouse Elec- 
tric & Manufacturing Company, Ltd., and an interview 
given out subsequently by Chairman Guy E. Tripp in 
New York confirm the rumors that final steps have been 
taken in the organization of a great aggregation of 
Westinghouse electric interests. A powerful financial 
group in London, through the control of the British 
Westinghouse Company, the French Westinghouse 
Company and the Italian Westinghouse Company, are 
said to have further plans which will rival the great 
German company, the Allgemeine Electricitats Gesell- 
schaft. 

It is significant that the American Westinghouse com- 
pany not only retains a financial interest in this com- 
bination, but that the sale of its shares is based upon 
and made in connection with an agreement of alliance 
with the London group under which the American com- 
pany trades in the Western Hemisphere and the Far 
East, including Asiatic Russia, and the British com- 
pany in Europe, Africa and Australia, each company 
representing the other as sole agent in its respective 
territory for business that naturally gravitates toward 
the other. 

This is especially interesting as it is the first great 
Allied business combination that has been announced 
since the beginning of the war and marks another 
important development in the affairs of the Westing- 
house company. 

In his statement confirming the London report of a 
change in the relations of the American and British 
companies, Mr. Tripp said: 

“The whole transaction is based upon an agreement 
under which the interests of the British company and 
the American company become closely allied to the 
end that the engineering skill and organization of both 
companies shall be most effectively put to use in the 
markets of the world.” 

In a letter to shareholders the directors of the Brit- 
ish company say that “in view of the sentiment 
produced in this country by the war and of the possible 
changes which may result in international economic 
relations,” they have desired for some time that the 
control should be transferred to Great Britain. They 
are of the opinion “that it is for the advantage of your 
company that our American friends should retain such 
an interest in its profits as will make it worth their 
while to continue in the future to assist in its develop- 
ment.” 
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WORK OF N. E. L. A. SECTIONS 
MODIFIED IN THE WAR YEAR 


Chairmen McClelland, Mansfield and Edkins Show 
that the Sections Are Meeting the 
Exigencies of War 

While the work of sections of the National Electric 
Light Association cannot be forecast definitely because 
of the uncertainty of the war, the chairmen are follow- 
ing the policies formulated by the annual meeting on 
May 9 and 10. 


TECHNICAL AND HYDROELECTRIC SECTION 


R. J. McClelland, chairman Technical and Hydro- 
electric Section, writes to the ELECTRICAL WORLD: 

“The Technical and Hydroelectric Section does not 
contemplate any considerable modification either in the 
character or in the extent of its activities. 

“It was the opinion of the annual meeting that all 
important committee work should be continued with no 
more curtailment than would inevitably be necessitated 
by the increased individual responsibilities of the com- 
mittee members. The member companies of the associa- 
tion are to be urged to make available as heretofore, 
in so far as they are able, the needed time of the mem- 
bers of their organizations. 

“The technical committees have done some exception- 
ally valuable work during the last year, in spite of the 
severe handicap imposed by the unusual individual de- 
mands upon the men who have been carrying it on. It 
is most important that this work continue. If it pos- 
sesses value in time of peace, its value should be greater 
now. The adjustments to changed conditions, the im- 
provements in general efficiency which we will be called 
upon to make, will be much aided by the opportunities 
which this committee work affords for making generally 
available the results of individual experience.” 


ELECTRIC VEHICLE SECTION 


E. S. Mansfield, chairman of the Electric Vehicle 
Section, writes to the ELECTRICAL WORLD: 

“The Electric Vehicle Section has followed certain 
lines of specific endeavor during the past year rather 
than spending its time in general work and has exerted 
a great deal of influence and accomplished a good deal 
through its various committees in pushing along the 
business, which has been very successful and very 
gratifying. 

“During the coming year, although the activities 
may be somewhat modified, it will be the intention of 
those directing the section to continue all activities to 
as great a degree as possible consistent with the neces- 
sary curtailment on account of the national conditions, 
and conforming to the general policy which may be 
defined for carrying out the work by the N. E. L. A.” 


COMMERCIAL SECTION 


E. A. Edkins, chairman of the Commercial Section of 
the National Electric Light Association, has made the 
following statement in regard to the activities of the 
section during the coming year: 

“To summarize adequately the vast amount of prac- 
tical and valuable work accomplished by the Commercial 
Section during the last administrative year would re- 
quire more space than is now available. The work of 
the Commercial Section as at present conducted enters 
minutely and exhaustively into every detail connected 
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with the commercial side of our industry and, by cross- 
membership with other sections, into all related activi- 
ties in which commercial work is at all concerned with 
the technical and accounting side of the business. This 
work is performed cheerfully and gratuitously by busy 
men occupying responsible positions in their respective 
companies, whose services in this work are given at a 
considerable personal sacrifice. 

“Under the new and changed conditions this work will 
be continued, even though the necessary personal 
sacrifices may be greater than ever before. In general, 
the policy of the Commercial Section, at least for the 
immediate future, will be to watch with greater care 
than ever the developments in commercial work in all 
sections of the country, to study the best methods for 
developing intensive business to go on existing lines, 
to be on the alert for any and all opportunities which 
may present themselves for effective co-operation with 
the association staff at headquarters and with other 
association committees, and to hold ourselves in readi- 
ness to assume any new burdens or duties which may 
be assigned to us by the incoming administration.” 


SUBSTANTIAL IMPROVEMENT 
IN NORTH AMERICAN REPORT 


President Mortimer, in Twenty-seventh Annual 
Statement of Holding Company, Shows Conditions 
in the Wisconsin and Missouri Subsidiaries 

President James D. Mortimer of the North American 
Company, in the twenty-seventh annual report to stock- 
holders, said that business conditions in the territories 
in which the company is interested showed substantial 
improvement over those prevailing during the greater 
part of 1915. This is readily apparent in the increased 
earnings of the Wisconsin subsidiaries. Some improve- 
ment in industrial activities in the Missouri territory is 
reflected in increased operating revenues, though offset 
in large measure, Mr. Mortimer adds, by increased op- 
erating expenses, due to higher costs of material, fuel, 
labor and taxes. 

Total income of the company was $2,304,329, as com- 
pared with $1,952,503 in 1915. Dividends aggregating 
5 per cent were paid on the stock. 

A committee of the directors revalued the securities. 
The report states that conservative valuations were 
placed on all the securities; the amount at which 184,- 
000 shares of United Railways Company of St. Louis 
common stock was carried was reduced to $1. The net 
decrease in book values was $2,600,000, which was 
charged to “contingent security depreciation reserve,” 
created in 1914, leaving a balance in that reserve of 
$50,000. 


Worcester Company’s Steam-Heating Rates 


The ELECTRICAL WORLD is requested to state, in cor- 
rection of a misquotation in a former issue, that the 
following are the correct steam-heating rates of the 
Worcester (Mass.) Electric Light Company: First 10,- 
000 lb., 95 cents per 1000 lb.; next 10,000 lIb., 85 cents; 
next 30,000 lb., 75 cents; next 60,000 lb., 65 cents; next 
120,000 lb., 55 cents.; all over 230,000 lIb., 45 cents. 
The average rate received by the company is about 50 
cents per 1000 Ib. 
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RATE INCREASE BY 
A MUNICIPAL PLANT 


Lighting System of Taunton, Mass., Raises Rates to 
Consumers to Keep Step with Advances 
in Cost of Coal 
The municipal lighting plant at Taunton, Mass., has 
increased rates on account of higher coal cost. 
Seginning July 1, the power schedule will be in- 
creased 5 per cent and the commercial lighting schedule 
2'» per cent, these applying in both classes for each 
advance of $1 in the price of coal above $5 per gross ton. 


OHIO COMMISSION AUTHORIZES 
INCREASE IN POWER RATES 


Northwestern Ohio Railway & Power Company 
Raises Wholesale and Retail Power Schedule 
Practically 33 1/3 Per Cent 

The Ohio Public Utilities Commission of Ohio has 
granted authority to the Northwestern Ohio Railway & 
Power Company to increase wholesale and retail power 
rates practically 33 1-3 per cent. The rates are to be 
covered by a tariff and approved by the commission on 
the usual thirty-day statutory notice. This will make 
the new rates effective on Aug. 1. 

The company is controlled by the General Gas & Elec- 
tric Company. It sells energy to the Port Clinton Elec- 
tric Light & Power Company, also controlled by ths 
General company. It also lights Genoa, Lakeside, Cur- 
tice, Clay Center and Gypsum. 


RECOMMEND CHANGES 
IN NIAGARA SITUATION 


Pending Legislation Under Discussion at the 
National and New York State Capitals Affecting 
the Production of Power 


Electrochemical industries along the American- 
Niagara frontier are vitally interested in the bill advo- 
cated by Secretary of War Baker which seeks unusual 
rights regarding the extension of water-power diversion 
permits at Niagara Falls, N. Y. Explaining the meas- 
ure before the House foreign affairs committee, Secre- 
tary Baker declared that he would not only designate 
who should enjoy the use of the extra diversion of 
water from the Niagara River but would regulate the 
price of the products that are manufactured with that 
power. 

Gen. William M. Black, chief of engineers, mentioned 
that a survey is being made for a canal around Niagara 
Falls which might be used as a power project as well as 
for navigation. For several months federal engineers 
have been investigating the Niagara power situation as 
applied to the electrochemical industries, whose products 
are in great demand for the government. The shortage 
of power has handicapped many large and important 
industries. 

Representatives of the large electric generating and 
electrochemical industries of Niagara Falls, N. Y., ap- 
peared recently before the New York State Conserva- 
tion Commission at Albany in reference to the Niagara 
power situation. The generating companies explained 
the urgent necessity for legislation which would tend to 
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increase the efficiency of existing power companies on 
the American side of the river and the increasing 
demands for additional electric power. It was pointed 
out that of the two companies on the American side of 
the river one diverts 6500 cu. ft. (182 cu. m.) of water 
per second and the other 8600 cu. ft. (241 cu. m.). One 
drops the water 138 ft. (42.06 m.) and develops 11 hp., 
and the other drops it 214 ft. (65.2 m.) and develops 
22 hp. It is the object of the two companies to run 
the water through a single tunnel, thus gaining in- 
creased efficiency and developing greater horsepower. 

Among those at the conference, which was held in 
the office of George D. Pratt, conservation commissioner, 
were Frederick D. Corey, president of the Niagara, 
Lockport & Ontario Power Company; Morris Cohn, Jr., 
of the Hydraulic Power Company, and former Senator 
Clinton T. Horton, attorney for Mr. Corey. 


NEW HAMPSHIRE COSTS 
LEAD TO HIGHER RATES 


Concord Company, Receiving Authority to Acquire 
Another Property, Shows Increased Costs 
from 21 Per Cent to 285 Per Cent 

Higher local rates and improved service resulting 
from a proposed consolidation were under consideration 
by the New Hampshire Public Service Commission, fol- 
lowing the petition of the Concord Electric Company for 
authority to purchase the Penacook Electric Company. 
On behalf of the Concord company Levin J. Chase, local 
manager for Charles H. Tenney & Company of Boston, 
general managers of the system, testified on costs. 

Evidence showed that the application of the Concord 
rates to the Penacook customers would increase bills 
of the latter about 18 per cent, but that service would 
be greatly improved. 

Mr. Chase presented the following, showing increases 
in cost since 1914: 


Present Per Cent 


Old Cost Cost Increase 

Cross-arind, TOUE=DIN . ..6iein dose ecw ees 0.579 0.70 21 
Arresters, lightning, “Ps... i.iisiecskce 3.075 5.85 90 
Lamp coloring Cq@arts) o.oo. sscis. csi 0.943 2.06 118 
eS Nt DOW: 2s on kc ww sind nab was amie 0.0575 0.1608 179 
SE rila: PORE. Wet, . ose ond wR ee See 0.15 0.22 47 
CRF WIS, SAAR ise ceases ke Skene ws 0.00768 0.0225 193 
inailetors. ieee: NG: FS sii cc we dsk on case 0.0143 0.0237 66 
WaOGKGEK; TOUNG. SEN 602k. vie Skee 0.00165 0.00392 137 
Screws, fetter drive, 4-in............. 0.01274 0.0239 87 
Machine DOUS, TOs i oes asc cai wws 0.055 0.0985 78 
Cia CO; Weis OK ep aetitkande ars 0.005 0.0112 124 
Wire, triple-braid, W. P. No. 6........ 0.1254 0.35 179 
Mschine Dolte. 28-0: 6 6666 sAkacewecs cain 0.0473 0.0855 80 
PSO COONAN... isis Seiden ewe 0.1185 0.20 68 
Washers, square, 24%4-in.........ece0- 0.00922 0.0225 144 
Bebe Cate Oe s sk dois sis Skane daa Se 0.0122 0.047 285 
STS Joa deans Rv ews hk eee eS 0.12 0.25 108 
BNRG ER avo wt dee ands eek ene 0.19 0.2574 35 
POS: boda Rad eee ae ere Seale 4) mene 3 

BVOFOO SCG TOONS is ss OSs sae eee OOS 109 


The commission granted authority to the Concord 
company to purchase the Penacook company for $60,000, 
of which $55,000 may be capitalized. It decided that 
whether or not a consolidation took place an increase 
of the Penacook rates to the level of the Concord rates 
was not unreasonable and should be allowed. The Pena- 
cook company has reached its limits so far as water 
power is concerned and could not take new consumers 
without running its steam plant. 
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Recent Court 
Decisions 


Findings of higher courts in legal cases 
involving electric light, power and 


other public utility companies, 
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Franchise Time Limit.—A_ village 
resolution giving an electric lighting 
company certain privileges and provid- 
ing that it should apply only to a sec- 
tion of a former agreement, which sec- 
tion was limited in time, is itself limited 
to the same period as the original agree- 
ment, according to the Court of Appeals 
of New York in Weedsport Electric 
Light Company versus village of 
Weedsport (115 N. E. 986). The con- 
sent by a village to an electric lighting 
company using its streets, etc., may be 
lawfully restricted by conditions which 
do not violate the constitution, statutes 
or established principles of municipal 
law. 

Regulation of Power Dams.—Law in- 
tended as a complete scheme for control 
of power dams and modifying fran- 
chises previously granted, but failing to 
give some of parties affected right of 
appeal and review, was unconstitutional 
for taking private property without 
compensation and without due process 
of law and for failing to accord equal 
protection of laws; the Railway Com- 
mission’s order under such act re- 
quiring defendant to maintain a power 
dam between maximum level of 6 ft. and 
minimum level of 5 ft., this being prac- 
tically an impossibility and less than 
the usual variation of inland lakes, and 
the effect of the order being to destroy 
the value of the plant, but providing a 
heavy penalty for violation, was invalid, 
it was held by the Supreme Court of 
Wisconsin in the State versus Wiscon- 
sin-Minnesota Light & Power Company 
(162 N. W. 433). 

Condemnation of Water Power.—The 
condemnation of certain water rights by 
a street and interurban railway com- 
pany, conformably to the local law, 
cannot be said to be for a private use, 
and hence wanting in due process of 
law, on the ground that the contem- 
plated works will produce much more 
power than will be needed for the rail- 
way, and that the company’s charter 
empowers it to sell the surplus power, 
where the taking, according to the find- 
ings of the state courts, was with in- 
tent in good faith to carry on the public 
business authorized by the charter, i.e., 
to build and operate a railway between 
points named, and it was further found 
that it was necessary to generate elec- 
tric power from the stream in order to 
operate the railway, that the proceeding 
was for a public use, and that, in order 
fully to develop the company’s water 
power for such purpose it was necessary 
to condemn the rights in question, the 
Supreme Court held in Hendersonville 
Light & Power Company versus Saluda- 
Ilendersonville Interurban Railway 
Company (37 Sup. 440). 
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Depreciation of Property Due to Tree 
Cutting by Linemen.—Where linemen in 
caring for the line went upon plaintiff’s 
property and cut trees therefrom, their 
acts, though wrongful or negligent, are 
to be treated as the act of the defendant 
company, being in furtherance of its 
business, since it is only when the em- 
ployee abandons his duty and willfully 
becomes a wrongdoer that the employer 
is exempt from all responsibility for 
the wrongful act, it was held by the 
Court of Appeals of Maryland (99 
A. 991). In action for injuries to realty 
by cutting trees therefrom in construc- 
tion of telegraph line, the owner was 
entitled to show depreciation of the 
value of the property resulting from the 
trespass by showing its value before 
the trespass and its value thereafter. 


Negligence of Fellow Employees.— 
Where a power company did not have 
any rule that an employee taking an 
order relative to the cutting of current 
from a line should report to the person 
giving the order what had been done, a 
lineman’s mere knowledge of the ab- 
sence of such a rule did not charge him 
with assumption of the risk which he 
encountered in going near a line of the 
company that his superintendent had 
ordered cut out, nor would such mere 
knowledge be inconsistent with a finding 
that he did not assume the risk, the Su- 
preme Court of Vermont held in Sum- 
merskill versus Vermont Power Manu- 
facturing Company (99 A. 1017). A 
lineman did not therefore assume the 
risk of injury in approaching a line be- 
cause he had been near a substation 
while his superintendent was inside tel- 
ephoning and waiting to have the cur- 
rent cut off from that line. An em- 
ployee does not assume extraordinary 
risks which he understands, and has a 
right to understand, do not exist. 
Where the work a power company’s 
lineman was engaged in was that of 
construction or reconstruction, not of 
mere operation of the company’s sys- 
tem, consisting of the removal of high- 
tension lines from one side of a high- 
way to the other, the safe-place doctrine 
applied, and in entering upon the work 
of attempting to cut out the current 
from a line other employees of the 
power company were not fellow em- 
ployees of the lineman in such sense as 
to make the fellow-employee doctrine 
applicable, but stood in the place of the 
employer in performing a non-delegable 
duty. Where the fellow-employee doc- 
trine does not apply, the maxim that the 
principal must respond is applicable. 
The lineman of a power company who 
recovered verdict for $7,500 for an elec- 
tric shock received from a high-tension 
wire was a high school graduate and 
had graduated from the department of 
applied sciences of a university, where 
he had studied electrical engineering. 
When injured he was a healthy and in- 
telligent young man, twenty-three years 
of age, and the shock not only initiated 
a condition of traumatic neurasthenia, 
but gave rise to an uncontrollable dread 
on his part when in the presence of 
high-tension wires that was likely to 
impair his capacity in doing electrical 
work. Verdict held not to be excessive. 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting electric 
light and power utilities. 





Indiana Commission Cases.—The new 
Public Service Commission of Indiana 
has issued a résumé of pending cases 
with a brief classification. The com- 
mission, under its first four years, from 
May 1, 1913, handled many rate cases 
of electrical utilities and numerous 
merger cases. The new commission 
finds that many such cases, however, 
remain. The summary shows fifty- 
seven pending cases of different char- 
acter, which alone probably will require 
more than a year’s time of the commis- 
sion and its staff. In public utilities the 
docket shows that there are pending 
fifteen cases involving physical connec- 
tion of telephones, thirty-eight tele- 
phone rate cases, twenty-one water rate 
cases, five water service cases, fifty-two 
electric light and power rate cases, 
eight electric service cases and five gas 
rate cases. Eleven applications for au- 
thority to issue stocks and bonds were 
pending on May 1, 1917, besides four- 
teen applications to surrender fran- 
chises and four petitions for purchase 
and sale of public utilities properties. 

Oklahoma Valuation Deferred.—Com- 
missioner Russell of the Corporation 
Commission of Oklahoma announces 
that no immediate valuation will be 
made of the Oklahoma Gas & Electric 
Company property. A statement by 
him is in part as follows: “The consti- 
tutional duty with which the commis- 
sion is charged of valuing this plant is 
in nowise met or changed by the rate 
concessions or other matters, but in view 
of the fact that months, or possibly 
years, will be required to make valua- 
tions of all public utilities, the commis- 
sion feels it can best serve the public 
interest as a whole by proceeding first 
with the valuation of the property of 
such companies as have been unable to 
make rates satisfactory to their cus- 
tomers. Labor, fuel and machinery are 
costing from 25 per cent to 100 per cent 
more now than in the very recent past. 
The taxes of this company for the com- 
ing year will be higher, its assessment 
having been raised $325,000 above that 
of the current year, or approximately 13 
per cent. The agreement which the 
company has signed for a 10 per cent 
reduction in price of electricity (now 
effective) and an additional 10 per cent, 
effective in January next, is a very sub- 
stantial reduction indeed, in the face of 
the advancing prices everywhere. With 
these two reductions in effect, the maxi- 
mum domestic rate will be 7.2 cents per 
kilowatt-hour (net) and the minimum 
rate will be 67% cents per 100 kw.-hr. 
To encourage the hope that these rates 
can be cut in two by valuation, or any 
other process, must lead to inevitable 
disappointment.” 





Current News 


and Notes 


Timely items on electrical happenings 
throughout the world, together with 
brief notes of general interest. 





Increase in Stock of Hartford Elec- 
tric Light Company.—Capital stock of 
the Hartford (Conn.) Electric Light 
Company will be increased from $4,- 
500,000 to $6,000,000. 


“More than 3000 Uses for Electric- 
ity.”—The Society for Electrical Devel- 
opment has issued a booklet listing 
more than 3000 applications of electrical 
energy in 109 trades and industries. 
The booklet is one of a series to be 
issued in connection with the society’s 
“Keep Business Going” campaign. 

Lighting Contract in Dayton, Ohio.— 
W. J. Hagenah of Chicago has been con- 
ferring with representatives of the city 
of Dayton and the Dayton Power & 
Light Company. He has been employed 
by the city to make a physical inspec- 
tion of the lighting company property 
before execution of a contract for street 
lighting. 

“Business Must Go On.”—Under this 
slogan the Citizens’ Electric Company 
and other utilities of Hot Springs, Ark., 
tell their community in full-page adver- 
tisements in the daily newspapers that 
never in the history of the world was 
a nation called upon to perform so gi- 
gantic a task. The advertisements show 
the great demands which will be made 
upon all classes to participate in world- 
wide duties, and say that it is the height 
of folly even to think of hard times in 
this era of great prosperity. 


Plan Permanent Exposition in New 
York.—The Bronx International Expo- 
sition, commemorating the tercentenary 
of the settlement of the Bronx Borough 
of New York City, will be opened, it is 
announced, on May 30, 1918. It will be 
at the East 177th Street subway station 
and the Bronx River, New York City, 
on a tract of twenty-five acres. New 
effects in the science of illumination 
will be introduced, and it is expected 
that W. D’A. Ryan will have charge of 
the development of this feature. The 
exposition will be permanent. Over 100 
buildings are planned. The general 
style of architecture will be Spanish 
colonial. 


Water Power in Sweden.—United 
States. Consul General H. W. Harris 
writes from Stockholm, Sweden, that of 
the available water power in Sweden, 
estimated at 6,000,000 hp., about 15 per 
cent is in use. The number of plants 
in operation or in process of construc- 
tion in 1915 was 453. Water power is 
employed to produce approximately one- 
half the total annual value of Swedish 
manufacture. Among the _ industries 
using it in 1915 were the following: 
Timber and pulp, 260,000 hp.; iron, 
235,000; electrochemical, 90,000, and 
textile, 40,000. The total power devel- 
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oped from coal and oil for industrial 
purposes is about 400,000 hp. Of the 
installed water and steam power, about 
60 per cent becomes electric power. 


Franchise Tax for Distribution Out- 
side of City Limits of Wilmington, Del. 
—On advice of counsel the city of Wil- 
mington, Del., is arranging to collect a 
franchise tax from the Wilmington & 
Philadelphia Traction Company for 
electric light and power generated at 
the company’s local station and sold 
outside of the city limits. The legal 
department holds that such electric en- 
ergy is taxable, inasmuch as the con- 
tract for sale is made at the local office 
and it is immaterial whether the energy 
generated is disposed of in or out of 
the city. The company, on the other 
hand, has disputed the assessment with 
the contention that the phrase “within 
the city of Wilmington,” as used in the 
contract between the company and the 
city, signifies distinctly within the city 
boundaries. 

Unusual Accident.—At Logan, W. Va.., 
an automobile crashed into a telephone 
pole carrying a 
heavy load. The 
car struck the pole 
with such force 
that a 20-ft. (6-m.) 
section was broken 
out of the pole just 
above the ground 
line. This part of 
the pole fell across 
the top of the car 
and remained se- 
curely balanced 
there, as the illus- 
tration shows. The 
upper 10-ft. (3-m.) 
section of the pole, 
relieved of its 


former support, 
dropped down and 
alighted squarely 


upon a messenger 
wire which was 
strung above the 
street at a _ less 
height. There the 
piece of pole remained in an upright 
position. The photograph was supplied 
by C. W. De Forest, Union Gas & Elec- 
tric Company of Cincinnati. 
Commissions Should Decide, Gov- 
ernor Whitman Holds.—Governor Whit- 
man of New York State has vetoed 
the Baxter bill providing that in rate- 
making for telephone and telegraph cor- 
porations the Public Service Commis- 
sion, Second District, should “take into 
consideration a reasonable average re- 
turn upon the value of all the property 
actually used in the public service with- 
in the State.” The Governor said: “It 
seems to me that this is a question 
which the Legislature should leave to 
the sound discretion of the Public Ser- 
vice Commission. A corporation is pro- 
tected by the provisions of the Consti- 
tution of the United States, in that its 
rates cannot be so reduced that it fails 
to receive a reasonable return on the 
value of its property, and, as I have 
said, the question of the rule to be ap- 
plied should be left to the commission 
and the courts, not prescribed by law.” 
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Associations 


and Societies 


A complete Directory of Electrical Associ- 
ations is printed in the first issue of each 
month on the next-to-last text page. 


IL 


Pittsburgh Section, I. E. S.—On June 
8 the Pittsburgh Section of the Illumi- 
nating Engineering Society held its 
June meeting. Robert Garland spoke 
on the subject of “Daylight Saving.” 


Dallas Electric Club and Jovian 
League.—J. G. Barrett, illuminating en- 
gineer of the Texas Power & Light 
Company, addressed the Dallas Electric 
Club and Jovian League on the subject 
of illumination on June 4. 


Los Angeles Section, A. I. E. E.— 
“Insulators and Insulator Design,” by 
C. P. Leibold, engineer of the Ohio 
Brass Company, was the subject of the 
recent meeting of the Los Angeles Sec- 
tion of the American Institute of Elec- 
trical Engineers. 


San Francisco Electrical Development 
and Jovian League.—At the June 6 
meeting of this league Dr. Thomas Ad- 
dison, Pacific Coast manager of the 
General Electric Company, delivered an 
address on “The War’s Effect on the 
Electrical Business.” 


Illinois Contractors’ Midsummer Meet- 
ing.— The Illinois’ Electrical Con- 
tractors’ Association will hold its mid- 
summer meeting at Peoria, June 22 and 
23. Col. Robley Stearnes, of New 
Orleans, president of the National Elec- 
trical Contractors’ Association, will 
attend. 


The Radio Club of America.—A meet- 
ing of the club was held on June 15 in 
the Engineering Building, Columbia 
University, New York City. Arthur A. 
Hebert, general manager of the Ameri- 
can Radio Relay League, presented a 
paper on “Past and Future of the 
American Radio Amateur.” 


Pittsburgh Section, A. I. E. E.—The 
final meeting of the season of the 
Pittsburgh Section of the American 
Institute of Electrical Engineers was 
held June 12. One of the speakers was 
L. M. Johnston, general manager A. M. 
Byers Company, who talked on “Selec- 
tive Conscription and What It Means.” 
Capt. Walter Krueger, Third Infantry, 
United States Army, spoke on the sub- 
ject of “Our Task.” 


Association of Iron and Steel Elec- 
trical Engineers.—The regular monthly 
meeting of this association will be held 
at Pittsburgh, Pa., to-day, June 16. The 
paper to be presented at this meeting 
will be “By-product Coke Ovens in the 
Steel Industry,” by James Farrington. 
Count Kosloff, lieutenant-colonel in the 
Russian army, will speak during the 
dinner on “New Russia.” The meetings 
of the Philadelphia Section have been 
discontinued until after the annual con- 
vention, which will be held in Phila- 
delphia on Sept. 10 to 14, inclusive. 
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W. O. Custer, power specialist of the 
Mansfield Electric & Power Company, 
has been appointed manager of the 
Massillon Electric & Gas Company, suc- 
ceeding T. O. Kennedy. 


H. Gordon Gilpin, formerly assistant 
general manager of the Ohio Electric 
Railway Company, has been promoted 
to the position of general manager, with 
offices at Lima and Springfield, Ohio. 

John B. Miller, president of the 
Southern California Edison Company, 
Los Angeles, Cal., has been called to 
Washington as one of the executive 
committee of five to finance the Ameri- 
can Red Cross. 


C. A. Bergen, formerly with the 
Emmanuel properties in Texas, has 
joined the Commonwealth Light & 
Power organization as manager of the 
Stearns Lighting & Power Company at 
Ludington, Mich. 

P. B. Rice has resigned as electrical 
engineer of the United Gas & Electric 
Engineering Corporation to accept the 
position of mechanical and electrical 
engineer of the International Railway 
Company at Buffalo. 

I’. C. Pratt, assistant electrical engi- 
neer of the New York office of the 
Doherty Operating Company, has been 
appointed manager of the Alliance Gas 
& Power Company, succeeding W. J. 
Rose, who resigned to enter the steel 
business. 


J. G. Menut, general manager of the 
Claremont Power Company, Claremont, 
N. H., has been made vice-president of 
the Colonial Power & Light Company, 
of which the Claremont concern is a 
branch, and also vice-president and a 
member of the board of trustees of the 
Claremont company. 


Charles F. Lacombe, who has for the 
last few years been a consulting engi- 
neer at 45 Broadway, New York City, 
and who was formerly chief engineer 
of the Department of Water Supply, 
Gas and Electricity, New York, is now 
serving in the Second Provisional Regi- 
ment, Fifteenth Company, at Platts- 
burg, N. Y. He has qualified as a cap- 
tain of engineers and expects within a 
few days to take up his military duties 
at Belvoir, Va. Mr. Lacombe’s experi- 
ence in construction and operation of 
light and power installations, together 
with his service in the city of New York, 
should be of value in his new work in 
governmental service. 


W. R. McCann, valuation engineer of 
the State Public Utilities Commission 
of Illinois, has been appointed electrical 
engineer of the Emergency Fleet Corpo- 
ration of the United States Shipping 
Board. He reported for duty to Gen- 
eral Goethals this week. Mr. McCann 
prior to his connection with the Illinois 
commission was supervisor in the 
former division of erection of the 
Isthmian Canal Commission, where 
under the direction of the electrical 
and mechanical engineer of the com- 
mission he designed the electrical trans- 
mission system of the Panama Canal. 
Before going to the Isthmus he was con- 
nected with the Commonwealth Edison 
Company of Chicago. 
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A. F. Traver, superintendent of the 
Denver Gas & Electric Light Company, 
has been appointed manager of the Spo- 
kane Gas & Fuel Company. 

Ainslie A. Gray, formerly managing 
editor of the Electrical Review and 
Western Electrician, has formed a 
partnership with Charles Benjamin, 
with offices at 608 South Dearborn 
Street, Chicago, to handle technical 
and trade advertising. Mr. Gray is well 
known in technical and publication cir- 
cles. Besides being a member of vari- 
ous electrical societies and past-presi- 
dent of the Electric Club of Chicago, 
he is president of the Associated Busi- 
ness Papers, Inc. 


T. O. Kennedy, manager of the Mas- 
sillon Electric & Gas Company, has 
been appointed superintendent of the 
Denver Gas Electric Company, suc- 
ceding A. F. Traver. Mr. Kennedy was 
graduated from the University of Mis- 
souri in 1907, when he entered the 
Doherty cadet school at Denver. The 
following year he went with the Mont- 
gomery (Ala.) Light & Water Works 
Company in the gas works as foreman, 
from which position he rose to assistant 
general superintendent. In 1910 he was 
appointed general superintendent of the 
Lincoln (Neb.) Gas & Electric Com- 
pany. During January, 1912, he was 
sent by the Doherty organization to 
l’orsyth, Mo., as engineer in charge of 
the Ozark Power & Water Company’s 
development on the White River, where 
he remained until the fall of 1913, when 
he was called to New York. The fol- 
lowing August found him as general 
manager of the Massillon property. 

William J. Rose has resigned as treas- 
urer and general manager of the Alli- 
ance Gas & Power Company to enter 
business for himself. He has been very 
prominently connected in all work in the 
electrical and gas industry and in both 
national and state associations. He 
was president of the Ohio Electric Light 
Association in 1915-1916 and is now 
chairman of the executive committee of 
this association. Mr. Rose took a very 
active interest in the civic development 
of Alliance as well as being financially 
interested in a number of its industries. 
He is at present president of the Ro- 
tary Club, director of the Country Club, 
director of the Merchants and Manufac- 
turers’ Club and past-president of the 
Chamber of Commerce. The employees 
of the Alliance Gas & Power Company, 
at a farewell banquet, presented Mr. 
Rose with a massive table lamp as a 
token of their appreciation of his work 
with them. Mr. Rose went to Alliance 
in 1908 as superintendent and was soon 
thereafter made manager. 
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Frank L. Perry, Baltimore, Md., who 
for a number of years was business 
manager for the Western Electrician 
of Chicago, has been made a merit 
member of the Electric Club-Jovian 
League of Chicago. 


N. C. Draper, manager of the Sioux 
Falls (S. D.) division of the Northern 
States Power Company, has _ been 
elected president of the South Dakota 
Electrical Association. Mr. Draper be- 
came connected with Sioux Falls light- 
ing interests in 1911, when he was ap- 
pointed manager of the Sioux Falls 
Light & Power Company, the predeces- 
sor of the Northern States Power Com- 
pany. For a time he was master me- 
chanic of the Central Railway Com- 
pany of Peoria, Ill., from which he rose 
to be superintendent of the Peoria & 
Pekin Terminal Railway Company. He 
was later vice-president and general 
manager of the Eastern Wisconsin Rail- 
way & Light Company of Fond du Lac, 
Wis. He was next connected with the 
Zanesville (Ohio) division of the Colum- 
bus, Newark & Zanesville Electric Rail- 
way, which supplies Zanesville with 
lighting, and from there he went to 
Sioux Falls. 





Obituary 


Arthur Gunn, who met his death on 
May 24 by the overturning of his auto- 
mobile, was one of the founders and 





ARTHUR GUNN 


first president of the Northwest Elec- 
tric Light & Power Association. Mr. 
Gunn was born in Maysville, Ky., 
March 21, 1866. In 1888 he was grad- 
uated from Park College, in Kansas 
City, Mo., after which he went to the 
State of Washington, where he started 
the Kelso Courier. From 1892 to 1894 
he was engaged in banking in Wenat- 
chee and in 1896 organized in that 
place what was known as the Pioneer 
Ditch Company. About twelve years 
ago he formed the Wenatchee Electric 
Company, which was later incorporated 
as the Wenatchee Valley Gas & Elec- 
tric Company, of which he was presi- 
dent at the time of his death. Mr. Gunn 
took more than usual interest in civic 
affairs and was to be found on the 
governing boards of most of the local 
civic institutions. 
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REVIEW OF TRADE AND MARKET CONDITIONS 


News of the Trade for the Manufacturer, Wholesaler and Jobber of Electrical Equipment 
and Supplies—Notes on Industrial Activities and Business Methods 





WAR DEMAND OF GOVERNMENT 
WILL UNDOUBTEDLY BE LARGE 


Military and Naval Appropriation Bill Before House 
of Representatives Includes an Item of 
$5,900,000 for Searchlamps 


Government orders for electrical goods for war purposes 
will undoubtedly reach a very large total aside from the 
demand otherwise created by the war. While no figures are 
available showing how much the government intends to 
expend on electrical equipment, the figure of $5,900,000 for 
searchlamps, included in the House military and naval ex- 
pense bill, is significant. 

In view of the available capacity for searchlamp produc- 
tion this figure is considerable. It is not known whether 
the appropriation includes the necessary auxiliary electrical 
equipment. Field lamps of the nature used abroad and also 
used by American forces in the Mexican punitive expedition 
are supplied with energy from gasoline-driven generators. 


SCARCITY OF STEEL MAY 
AFFECT 1918 FAN DESIGN 


Cast-Iron Product Seems Likely to Supersede the 
Pressed Steel Which Is Now Turned Out 
by Most Manufacturers 


Searcity of raw materials is liable to have a much more 
than temporary effect in the electrical market. Particular 
reference is had at this time to electric fans. Most manu- 
facturers are turning out at present a pressed-steel fan. 
There has been great difficulty in getting steel this year, 
but the anticipated action of the government in commandeer- 
ing a very substantial part, perhaps 50 per cent, of the steel 
output of the country may seriously embarrass manufac- 
turers should they continue the manufacture of the same 
types. 

It seems quite likely, therefore, that the 1918 design of 
electric fans will show a predominating use of cast iron. 
Some manufacturers are now using cast iron, and there is 
no doubt that this number will be materially increased 
before another season rolls by. 

The use of cast iron in place of pressed steel will, of 
course, reduce the cost of manufacture somewhat and will 
consequently help materially to prevent the price of fans 
from advancing very much. 


DEMAND FOR PASSENGER 
ELECTRICS MAINTAINED 


Business Stimulated in Spite of Increase in Price— 
High Cost of Labor and Materials Will 
Force Another Advance Soon 


Contrary to the general rapid decline in the gasoline 
pleasure-car business, the demand for electric pleasure cars 
has kept up remarkably well, and while in comparison with 
last year there is probably no appreciable increase, it must 
be remembered that during the first quarter of the current 
year the demand for these cars was decidedly below that of 
last year. Since then, however, business has picked up, and 
during last month it was particularly good, although some 
of the more prominent manufacturers had put into effect a 
price advance about the first of May. 

Distributers and manufacturers of electric vehicles are 
optimistic over the existing situation. Higher prices for 


gasoline cars are foreseen, and this is expected to act in fa- 
vor of the electric. Furthermore, there is a fear among gas- 
oline-car men that the government may follow the lead of 
England and France in commandeering gasoline vehicles for 
military purposes. In this event, of course, the sale of elec- 
trics would be greatly increased for local use. 

Already some of the cars have been advanced around $200, 
and within a few days another advance, probably in the 
neighborhood of $100, is expected. Manufacturers have 
made every effort to keep the price down, feeling that a 
popular-priced car would appeal more to the general public. 
However, it has not been possible to withhold an advance 
any longer without sacrificing quality. Labor and materials 
have advanced to such an extent that a price increase be- 
came necessary. 


JOBBERS’ INVESTMENT IN 
STOCK MORE THAN DOUBLED 


Average Advance in Supplies, Volume for Volume, 
Around 50 per Cent in the East, While Stocks 
Increase in Amount 4o per Cent 


Not only have jobbers been required to carry a stock of 
late greatly in excess of normal—in fact, an excess on the 
average of 40 per cent in the East was shown in the 
ELECTRICAL WoRLD for last week—but they have been re- 
quired to carry this stock when prices have been rising 


Dollars per 1000 Feet 
0 __ 10 . eres, 2 ae 40 50 a 70 






CHART SHOWING RAPID ADVANCE IN COST OF TWO MAJOR ITEMS 
IN JOBBERS’ STOCKS 
(Conduit has advanced 171 per cent in thirty-two months; wire, 
though lower now, did increase 93 per cent) 

until they are considerably greater than they were two years 
ago. A further canvass of Eastern jobbers shows, as with 
stock, a great discrepancy in the figures. On the average, 
however, electrical supplies have advanced in the last two 
years in the neighborhood of 50 per cent. In other words, 
a jobber with the same volume of stock now that he had two 
years ago would probably find that he had 50 per cent more 
capital tied up in stock than he did in the late spring of 1915. 

Since, however, the average condition revealed was a 
surplus stock of 40 per cent, then it becomes evident that 
the jobbers’ additional investment in stock on which there is 
no return is not 50 per cent on the average, but 110 per cent. 

The figures, of course, are based entirely on the results of 
the canvass of the Eastern supply men, but, as was pointed 
out in the ELECTRICAL WORLD last week, it is doubtful if 
conditions, except in isolated cases, are any hetter in any 
section of the country. In fact, on the Pacific Coast there 
are good reasons to believe that the jobbers’ additional in- 
vestment in stock is much more than 110 per cent because 
they have had to stock up more heavily than houses nearer 
the source of supply. 

Prices of electrical supplies began to advance along in 
1915 and since that time have continued to show increases. 
Prices for two of the major items, rubber-covered wire and 
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metallic conduit, covering the period of price increase up to 
the present, are shown graphically in the accompanying 
diagram. All supplies, of course, have not advanced so 
rapidly or as much as have these two, but with the excep- 
tion perhaps of incandescent lamps there is hardly a line of 
general electrical supplies that has not increased in price 
once or more in the past two years. 

Naturally this has had its effect on the jobbing trade. It 
has meant that a considerably greater volume of business 
has been done on credit. It has also caused jobbers gener- 
ally to be much more cautious than formerly. Practically to 
double the investment in stock when it is well understood 
that 50 per cent is represented entirely by an increased value 
that will vanish as conditions approach normal has placed 
the trade in a peculiar position. 


NEED OF STANDARDIZATION IN 
FOREIGN TRADE COMPETITION 


English Manufacturers of Engineering Products 
Foresee the Necessity for Standard 
Specifications 


To-day the foreign trade of the world belongs to that 
nation that can supply and will supply the goods. After 
the war a different condition will exist. Then there will be 
more manufacturing facilities available. Then there will 
be competition to obtain foreign trade to keep the factories 
at home running. So great will be the competition that 
everything will be done to lower the cost of production. 

Quantity production will be one way to lower cost, and 
perhaps the greatest. This demands two things: (1) quan- 
tity sales, and (2) standardization. This is true whether it 
be for an individual manufacturer or for a group of manu- 
facturers. It must therefore be easy to sell the goods. The 
proposition must be cut and dried so that time will not be 
lost in specialty sales. In the foreign markets, therefore, 
standardization of goods will be a very important factor. 
It will be necessary, furthermore, for the manufacturers 
of every nation to stick together. When the attention that 
england and Germany and France are giving to the after- 
war trade in foreign markets is noticed and studied, it will 
be seen that when the war is over it will not be the indi- 
vidual manufacturer’s motor or switch, etc., that is sold, but 
an English motor, a German transformer, etc. 

The Germans have their unions for promoting sales. Eng- 
land has caught the spirit, and through the British Engi- 
neering Standards Committee has standardized on British 
equipment, and realization of this as a factor in the foreign 
market has not been lost. Believing that urgent steps are 
needed to assist British engineering manufacturers in com- 
peting successfully in foreign markets, this committee has 
made the following recommendations: 

“(a) That the specifications of the British Engineering 
Standards Committee, or at least the more important of 
them, should be at once translated into French, Spanish and 
Russian, with metrical equivalents for the British measure- 
ments and formulas. 

“(b) That local committees of engineers and traders in 
close touch with the main committee in London should be 
formed at about twelve important trading centers—for ex- 
ample, in the Argentine, Brazil, Canada, Chile, China, India, 
Peru, Portugal, Russia, South Africa, Spain, Uruguay. 

“(c) That the price of all our publications, whether in 
English or the other languages, should be largely reduced, 
viz., to about 1 shilling (24 cents) a copy or its equivalent in 
foreign moneys. 

“(d) That the local committee should have as chairman 
the British consul or other government representative.” 

The British government has decided to give its assistance 
in carrying these investigations into effect. The British 
Foreign Office and the Board of Trade have decided to sup- 
port the new venture through their officials, and the British 
treasury has given valuable financial assistance. 

Already a start has been made on these recommendations 
by British manufacturers. The British Electrical and Allied 
Manufacturers’ Association, beginning with the March 
issue, is translating Beama, the official monthly publica- 
tion of the organization, into Russian and Spanish and dis- 
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tributing copies in Russia and in Spanish-speaking coun- 
tries. This is in line with recommendation (a). 

Very little so far has been done in the United States to 
prepare for the competition in the world’s foreign trade that 
is to follow the war. Little strong co-operative effort is 
leing made to place American goods as such on the markets 
of the world. 


COPPER AND INSULATED 
WIRE MARKET CONDITIONS 


Low-Priced Stocks in Hands of Jobbers Pretty Well 
Disposed of, so that Present Sales Are Based 
on Current Market Prices 


BY M. A. OBERLANDER 


Supply Sales Manager Western Electric Company, Ine. 


The copper market seems to be more active, bar copper 
being quoted at 32 cents and 32% cents a pound. With the 
demand keeping up, there is every indication that we shall 
have a stable market, though of course at times there may 
be some slight fluctuations. Taking all conditions into con- 
sideration, it would appear that prices on copper will remain 
firm for some time to come. 

From all indications the low-priced stocks of insulated 
wire in the hands of the jobbers have been pretty well dis- 
posed of, and it would seem that most of the sales now 
made by jobbers are based on wire bought at approximately 
present market prices. 

It appears from investigations that have been made of 
the prices now quoted to consumers ‘that they are more in 
line than those quoted some six months ago, when the cost 
of the material in the hands of the jobbers varied consider- 
ably. Taking into consideration the likelihood of the con- 
tinued demand for insulated wires of the various grades, it 
would seem foolhardy for any one to sacrifice any stock that 
he may have on hand which was purchased at a lower price 
than the present market. Rubber-covered wire is being 
quoted in large quantities on the 38-cent base. 


GENERAL CONDITIONS 


IN METALS MARKET 


Lead Has Advanced, While Tin Has Receded Some- 
what—Copper Quotations Higher 
on Future Deliveries 

Generally speaking, there was little activity in the several 
metals markets as the week opened. Lead is higher than 
during the previous week, while tin is somewhat lower. 
Copper is firm, with slightly higher prices prevailing for 
future deliveries. 

Reports from Washington have indicated a desire on the 
part of the government to purchase copper on the basis of 
cost plus a reasonable profit. 

Nominal quotations were made on Monday for electrolytic 
copper as follows: June, 32.75 cents; July, 31.75 cents; third 
quarter, 31 cents, and fourth quarter, 29.50 cents. 


NEW YORK METAL MARKET PRICES 
-——June 4—, —June 11 
Selling Prices Selling Prices 
Bid Asked Bid Asked 
Copper: £ s d £ s d 
London, standard spot......... 130 0 0 130 0 0 
oe eee eee 31.00 to 32.00+ 31.00 to 32.007 
PEEL, 6. 5 we dé) ok Smee mw ad ae 32.50 to 33.004 32.50 to 33.004 
CORE cc acc wn cwedus cceecs we cae eee 30.00 to 31,00 
CO Witte WASO o6 ic ckkcwidsen 37.00 te 38.00, 37.00 to 38.007 
MDI Sora tak Sah Aon Die as afb Aw diated ie 10.00 11.00 
UNE ao hares Sache al eal we awe areas 50.00 50.00 
Sheet zinc, f.o.b. smelter......... 19.00 19.00 
re arr ee oe ee 955to 9.67% 9.55to 9.6714 
We EOE ly. we Sit we ee an een 61.507 60.754 ¥ 
Aluminum, 98 to 99 per cent......56.00 to 58.007 56.00 to 58.00 


OLD METALS 


Heavy copper and wire........28.00 to 28.50 28.00 to 28.50 
Brass, heavy adiathio dd ab eee w mk als 17.50 to 18.00 17.50 to 18.00 
CHENG er ceUee ca caSackd ae 14.25 to 14.75 14.50 to 14.75 


GGG, DORGY «ck ecsncccceuases 9.25 to 9.75 10.00 to 10.25 
BE TE 2 kb Re enw ded eeeke 7.25 to 7.50 7.25 to 7.50 


+Nominal. 
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Current Prices of Electrical Supplies 


NEW YORK AND CHICAGO QUOTATIONS 


The prices quoted are those prevailing in standard package or specified lots on apparatus and ap- 
pliances in Eastern and Middle West markets at the beginning of business on Monday of this week. 
They are in all cases the net prices or prices subject to discounts from standard lists to contractors, 
central stations, dealers and others engaged in the resale of such goods. 

Prices in Southern and other nearby markets will rule about the same as those in the Middle 
West, although slight modifications to cover increased freight and local demands should be expected. 
In the Far West and on the Pacific Coast the prevailing prices are naturally higher, covering as they 


must increased freight and the necessity of larger stocks with 


increased 


interest and warehouse 


charges on account of the distances from sources of supply, infrequent turnover of stock and uncer- 


tainty as to delivery of goods in transit. 


Moreover, the Far West presents a wide variation in demand 


due to a small population spread over a wide area in agricultural and mining communities, as con- 
trasted with the denser population of the East and Middle West, their nearness to the source of supply, 
the more frequent turnover in stocks and the constant demands which arise in industrial centers. 


The variation in prices may be due to the difference in grade of products made by different manu- 
facturers, to local conditions or to both. 


ARMORED CONDUCTORS, FLEXIBLE 
STEEL 

Single-Conductor 
List, per 
B. & S. Size 1000 Ft. 
ek; RE RNS 60:60:66 ade wees ob 80 $61.00 
Se) ee” Ee era ee 71.00 
I | eee 90.00 
No. RR ck -b'a'd 65:0 o's wie ln d wieswen 106.00 
No. J: eee 4.78, ip ee Tati Sete te 145.00 
No... 20 miranded...........sc.c00. 95.00 
No DIE cia a od Kaede dean 115.00 
No SIO 6 aon co sac swcswn ss 160.00 
No Sea as cass ecu na cane 205.00 
No. = Wtranded............. 266.00 
No i.” rere 315.00 

Twin-Conductor 
No DAY SRE. cae oii ceccoceseanend 104.00 
i, UR PN ee ccc wndsarsee dese we 135.00 
ok 185.00 
No B MEPRTIIBG, 2... ce cwecceed 235.00 
No a | 370.00 
No 4 stranded.................. 575.00 
NET PRICE AND DISCOUNT PER 1000 

PT.—NEW YORK 

Single-Conductor 

No. 14 solid: 
Less than coil . +10% to $54.90 Net 
Coil to 1000 ft 3% to 48.80 Net 
No. 12 solid: 

Less than coil +10% to 63.90 Net 
Coil to 1000 ft ; 3% to 56.80 Net 
Twin-Conductor 

No. 14 solid: 
Less than coil + 10% to $78.00 Net 
Coil to 1000 ft. 3% to 75.00 Net 
No. 12 solid: 
Less than coil .. +10% to 121.00 Net 
Coil to 1000 ft - 3% to 108.00 Net 


No. 14 
Less tha 
Coil to 1 

No. 12 
Less tha 
Coil to 1 

No. 14 
Less tha 
Coil to 1 

No. 12 


Less tha 
Coil to 1 


List ra 
Standa 


DISCOUNT—-NEW 


Less tha 
1/5 to st 
Std. pkg. 


Less than 1/5 std. pkg. 


1/5 to st 
Std. pkg 


DISCOUNT—CHICAGO 


Single-Conductor 


solid: 
MB SENEE:! 6.03 26 Oo SN Oe es 88 + 10% 
Nhs oS -9: Sk one 24 SON 10% 
solid: 
n coil +10% 
WOO Eke a Se tere me ces eases 10% 
Twin-Conductor 
solid: 
PM iacawesee’ + 10% 
000 ft 10% 
solid: 
n coil wile ahs wate lor 5 eG de + 10% 
000 ft 10% 


ATTACHMENT PLUGS 


nges from $0.22 to $0.30 each. 
rd packages from 100 to 250 


YORK 


n 1/5 std. pkg. + 20% to12% 
EE. bao sys wheres 10% to 20% 
< Caled ere Sb Bi were 24% to 34% 


DISCOUNT—CHICAGO 


d. pkg. 


BATTERIES, DRY 
NEW YORK 





No. 6 No. 6 
Each Net Regular Ignitor 
Less than 12 ... $0.35 $0.35 
Sep ee. BO aduwwn .30 .30 
50 to barrel.... .28 .28 to.29 
Barrel lots 24 25 
CHICAGO 
No. 6 No. 6 
Each Net Regular Ignitor 
Less than 12 $0.35 $0.35 
Re OR SO wi vens .30 .30 
50 to barrel .255 to .28 .285 to .29 
Barrel lots .24 to.24% .25 to.25% 
CONDUIT, METALLIC FLEXIBLE 
List per 
Size, In 100 Ft. 
5/16 bathe alse wleeea ac $5.00 
6: dis, ae. ere to a eh hw wer 7.50 
Sic 's oad oe bowie as See 10.00 
BR 5 a irene aie ee Wnt 13.00 
site ar. Sh. array aides wwe aS, 21.00 
PO nd 6.6.0 ne ona So SUlaeee 26.00 
| EPSPS Per Tere re 35.00 
Ds ae Sink esse Nae ee 45.00 
Be whee heehee ere OSs 52.00 
DISCOUNT—NEW YORK 
Less than Coil to 
Coil 1000 Ft. 
Sh-0t. “RAMMIO BID... cwkckewee 8 8 Sinus net's 
eit, GOUNG BID... sicccess . se senses 
%-in. single strip..Netto10% 7% to 20% 


1%4-in double strip..Netto 5% 4% to15% 


NET PER 1000 FT.—CHICAGO 
Less than Coil to 
Coil 1000 Ft. 
3¢-in. single 
strip .. $71.25 to $75.00 $60.00 to $63.75 
8, -in. double 
strip 75.00 to 78.75 67.50 to 71.25 
%-in. single 
strip 95.00 to 100.00 80.00 to 85.00 
14-in. double 
strip 100.00 to 105.00 90.00 to 95.00 


CONDUIT, NON-METALLIC FLEXIBLE 


Size, in. List, per Size.,in List, per 


Foot Foot 
DVB wwe boas $0.05% Das.iu wucetie $0.25 
OS a ai iaiaive oon .06 Be de. c\esers .33 
Ms < 6.6 6-0 aha’ .09 BU awa caa -40 
er Or ee 12 SE ae aes als 47 
boos wreak Rae 15 Bite ease em .55 
Wick i Secale lee ve 18 BG i Ede .65 
DISCOUNT—NEW YORK 
Less Than $15 to $60 $60 to $150 
$15 List List List 


Net to 3344 % 45% to 50% 53% to 55% 


NET PER 1000 FT.—CHICAGO 


$15 to$60 $60 to $150 
List List 


27.50 $23.10 to $24.75 
30.00 25.20to 27.00 


Less Than 
$15 List 
7/32-in. 
$36.67 to $55.00 


4 -in 
40.00 to 60.00 


CONDUIT, COUPLINGS AND ELBOWS, 


RIGID IRON 
Card No. 38 
Conduit, List 
Size, in. per Foot 
rd dia: we mal Ghat ae Gta: ah Due SL Ta $0.08% 
MG KROSS EERE ERM Cae Re eat aeees 08% 
Me oa tei Si ctave wits © era Sew Ala RISE RO wie 08% 
cs os SNS a A A aA Ae SLATE iS alba elon 11% 
Ric, dae,s Sian bs doaed a toaarath le as COL OS Bj 
PE ni, CK EA EIN CRRA ee eae .23 
Re ax: die ar ot lark eva Ree ee Rat eae are hee 27% 
Bee ak ect, Gunter Salata ere Sesto RNG ea a ae a ee 30 
BGs 5. cee Sey 5 hhh ee I ae 58% 
SCOT ee ee re eee 76% 
Couplings, List Elbows, List 
OD aie Sdnavae ain ota ale $0.05 $0.19 
Boia oOaiaieie we a Ras .06 19 
Bi sicin hae Coatacasalaya are .07 19 
I ca, aio: Ponce ae Seah -10 .25 
nisi niaiais aiaidsie 8.4, 00,0 13 37 
rans ssa kana Sin ae 45 
BAN ica kikn sk era eae 21 -60 
Bric jd ac ¥ > Koarkon oat ste -28 1.10 
BOG fe <4: 5 aera ee .40 1.80 
ils 5 002 Scare cele .60 4.80 
DISCOUNT—NEW YORK 
%In.to%In. % In. to 3 In. 
Less than 2500 lb. 6% to 8% 8% to 10% 
2500 to 5000 lb... 9% to11% 11% to13% 


(For galvanized deduct six points from 
above discounts. ) 


DISCOUNT—CHICAGO 


% In. to &% In. In. to 3 In. 
Less than : - * 


2500 lb. ....3.8% t0o5.8% 5.8% to 7.8% 
2500 to 5000 1b.6.8% to 8.8% 8.8% to 10.8% 

(For galvanized deduct six points from 
above discounts.) 


FLATIRONS 
NEW YORK 
OMe 56KS% Keates $3.15 to $3.50 
CHICAGO 
PROS. ak. eraiaa%eden CS ea $3.10 to $3.85 
FUSES, INCLOSED 
250-Volt Std. Pkg List 
3-amp to 30-amp..... 100 $0.25 
35-amp. to 60-amp..... 100 .35 
65-amp. to 100-amp..... 50 .90 
110-amp. to 200-amp..... 25 2.00 
225-amp. to 400-amp..... 25 3.60 
450-amp. to 600-amp..... 10 5.50 
600-Volt 

3-amp. to 30-amp..... 100 $0.40 
35-amp. to 60-amp..... 100 .60 
65-amp. to 100-amp..... 50 1.50 
_ 110-amp. to 200-amp..... 25 2.50 
225-amp. to 400-amp..... 25 5.50 
450-amp. to 600-amp... 10 8.00 

DISCOUNT—NEW YORK 
Leen Chan AFG. WG. DEB 6c codices 5 28% 
SP ee MOM cp 'x'0s a'o ceeiune eR we wsind 38% 

DISCOUNT—CHICAGO 

bees then 176 S00. PRR... icccceceses 28% 


Ee Oe NIE. 8 Siants-e tae eens See wean 38% 
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FUSE PLUGS | 
3-Amp. to 30-Amp. 


NEW YORK 


Less than 1/5 std. pkg...... $5.75 to $6.30 | 
1/5 to std. pkg..-......-... 4.50 to 5.25 | 
Standard package, 500. List, $0.07. 
CHICAGO 
Per 100 Net | 
Lene tt 3/6 BO. Cs 6 ods wkdaduas $6.25 | 
SR: UO BOG, sis cicsranecanaanaa sein 5 25 | 


Standard package, 500. List, $0.07. 


LAMPS, MAZDA 


105 to 125 Volts 
List, 
Regular, clear: Std Pkg. Each 
10 to 40-watt—B..... 100 $0.27 
60-watt—B .......... 100 .36 
16G-Wati—® .., 205... 24 65 | 
To=Watt——© 2c scccs 50 .65 
100-watt—C .......... 24 1.00 
200-watt—C .......... 24 2.00 
300-watt—C .......... 24 3.00 
Round bulbs, 3% in., frosted: 
15-watt—G 25........ 50 .50 
25-watt—G 25........ 50 .50 
40-watt—G 25........ 50 -50 
Round bulbs, 3% in., frosted: 
60-watt—G $0 soak ete 24 72 
Round bulbs, 4% in., frosted: 
100-watt—-G Bs Sa ataialia eo 24 1.05 
105 to 125 Volts 
DISCOUNT—NEW YORK 
ee aes vet 
PE: PM ea ese eid cc cued cee vedemed 10% 
DISCOUNT—CHICAGO 
LGR CRAM WG: ~ DRE: < cic cs cexwwncal Yet list 
See. NN = wk i aa a CN ek eee oa aa 10% 


LAMP CORD 
Cotton-Covered, Type C, No. 18 


NEW YORK 


Less than coil (250 ft.).... $30.00 to $35.17 


CNee OS 2OGe Be cece cede 21.00 to 26.73 
CHICAGO 

Per 1000 Ft. Net 

less than coil (250 ft.)... $37.20 to $38.16 

Cow tO 3000 fh. Suse cises's 27.90 to 28.62 


LAMP GUARDS, WIRE 
Standard packages from 50 to 150. 


NEW YORK 
Net OF 300 5 ...i5 cso aves $18.00 to $29.00 
CHICAGO 
PRUt COR BOO ck ou ows caer $12.50 to $28.35 
OUTLET BOXES 
List, 
Nos. per 100 
101—-A, A1l%, 4 S.C., 6200, 320..... $30.00 
102—B.A., 6200 S.E., 300, AX. 1% 

Se a vvcseackcwsawee eee we 30.00 
103—<42.4.,-9. 4 Ba ee Bees cec eens 25.00 
1n— FA... ty Ge Bee, SB ee sae waws 20.00 

DISCOUNT—NEW YORK 

Black Galvanized 
Less than . 

SEO.C8 Met ccna List to 33% List to 27% 
$10.00 to $50.00 list...... 42% 18% to37% 
DISCOUNT—CHICAGO 

Black Galvan- 
ized 
Less than $10.00 list..... 40% 35% 
$10.00 to $50.00 list..... 50% 45% 
PIPE FITTINGS 

DISCOUNT—NEW YORK 
Rew Chee 176 SOG. BR ek vnscicccesen 10% 
ate Cn ise cdc eee Gakuen 20% 
eee Pe ab eesaa ben ew eeraeanankie wwe 30% 

DISCOUNT—CHICAGO 
Lae tiem 2/8 WE DES cx wcwqewsesan 10% 
SFG OO Gee 444.466 Hehe qteecesans 20% 
GO: De co Fs cece Pewee cca ceewoenes 30% 


Per 1000 Ft. Net 
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PORCELAIN CLEATS—UNGLAZED 
2 and 3 Wire 
NEW YORK 


Per 1000 
Net 
Less than 1/5 std. pkg....$14.00 to $20.00 
Rs tO OUR WEE 6 sweden ceaa 13.00 to 15.80 
$ Standard package, 2200. List per 1009, | 
20. | 
CHICAGO 
Per 1000 | 
Net | 
Less than 1/5 std. pkg...... $14.00 welt 00 | 
Bie). 0 Gee Si sc bien gaan ee aa 3.00 | 
a" package, 2200. List per 1000, 
0 


PORCELAIN KNOBS 


NEW YORK 

5144 N.C.— Nail-it— 

Solid N.C. 
Std. Pkg. Std. Pkg. 

Per 1000 Net 3500 4000 
| Less than | 
1/6 std. pke..... $10.50 to $24.30 $21.10) 
1/5 to std. pkg..... 9.75 to 12.15 28.00 

CHICAGO 

51% N.C.—Solid Nail-it—N.C. 


Std. Pkg. 3500 
Per 1000 Net 
Less than 


Std. Pkg. 4000 


1/5 std. 
pkg. ... $8.40 to $18.00 $20.75 to $28.00 
1/5 to std. 
pkg. 7.80to 9.00 16.30 to 21.50 
SOCKETS AND RECEPTACLES 
Std. Pk. List | 
-in. cap key and push | 
SG ok ow ate erwasdeas 500 $0.33 
\-in. cap keyless socket.. 500 .30 
\-in. cap pull socket...... 250 .60 
DISCOUNT—NEW YORK 
Eom than U/6: GG: PRRs ccaccnccel vet 
Bio tO GEE Te. ccew die cowse wes 15% to 20% 
DISCOUNT—CHICAGO 
baie Che B75 OR WS iw vc ee enews Net 
PRS CR WO Bik ses 5 ceencesasadawns 15% 
SWITCHES, KNIFE 
250-Volt, Front Connections, No Fuse 
Perkins or Trumbull Type A: List 
oe ae eS eee re $0.80 
60-amp. S. P’ ky EAP eee 1.20 
POR: Bie ee ee ews we asses camaciece 2.25 
eR eee 3.48 
oe A EO ke ere ie 5.34 
Se Ba ee Oe ls 6 oo wae ae naenee ae 1.20 
GCUeRNGe EN BO nak ie sacd eed Valae's' 1.78 
ee oe are 3.38 
ne OE A Oy - ere 5.20 
ee Sa a Se ee ee 8.00 
Se a We a vc dadeaeeseaseas 1.80 
ee ES ee: A rere 2.68 
SOP-OHOM, (Se Oe Bk ocee nce we eanee ne 5.08 
Sen. ee OR ae sG nek eeeweceee 7.80 
a Oe eee ere 12.00 
Perkins Type B or Trumbull Type C: 
ow a SO a ee 0.42 
Se eee 0.74 
RON be, ree Mae k tb esd eeecelsdn 1.50 
Sees Ge Ba Oe Rees wee ie cewmaees 2.70 
EN. a, Wa ek oo sek eewswaces 0.68 
en, a Et ee 1.22 
ROUEN. EG Bl Me, Wiiccddscwsaawe nove 2.50 
Rare Ee ee ee a ck hdc a vancasecs 4.50 
ae. a A SES Rr ere er 1.02 
COO Wa no iad ceweewewecden 1.84 
TOGNEES Oe Ge nee tesda cha tawepa 3.76 
2GC-tne OS Be Be Te kc hetn cwicana ses 6.76 
DISCOUNT—NEW YORK 
Lent tem SIG ee 6 wicks cs dcecea dice , 
Sie 46 See Ge csc cewine es 11% to 16% 
Sue Uh Foe Me eos hea dmalees oe 14% to 24% 
DISCOUNT—CHICAGO 
Leese than SiO Wet 2... ccccs + 5% to 5% 
Ee Cl Bate SOs a is oad owe wes 11% to 16% | 
Sam VO: SOO Ne ~ ce viseie ss wees 14% to 24% | 


SWITCHES, SNAP AND FLUSH 


5-Amp. and 10-Amp., 125-Volt Snap | 
Switches 

Std. Pkg. List | 

5-amp. single pole........ 250 $0.28 | 
5-amp. single-pole, ind.... 250 .32 
10-amp. single-pole ....... 100 ‘48 
10-amp. single-pole, ind.... 100 .54 
5-amp., three-point ...... 100 -56 | 
10-amp., three-point ...... 50 .76 | 
10-amp., 250-volt, D. P.... 100 -66 
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SWITCHES, SNAP AND FLUSH—Cont’d 


10-Amp., 250-Volt Push-Button Switches 


Std. Pkg. List 
10-amp. single-pole ....... 100 $0.45 
10-amp. three-way ....... 50 .70 
10-amp. double-pole ...... 50 7 

DISCOUNT—NEW YORK 
Lene tee 376 Gt. SS acai wash es 10% 
ii PF Se eer ere 15% 
Sretn D6 05% co sd ae asa eeeasne ws 28% 
DISCOUNT—CHICAGO 
Less than 1/5 std. pkge....... + 20% to Net 
Tio ae ares et list to 15% 
Wet DS aween a ewe vedere ewaweies 30% 


SWITCH BOXES, SECTIONAL CONDUIT 


List, 

Union and Similar Each 
BO RED didia ba 4a a aahariel bok in acer ice $0.34 
Pl Se nck Cena Wanecen «sae wae 0.60 


DISCOUNT—NEW 
Black 


YORK 
Galvanized 


| Less than 


$2.00 list ..... 
$2.00 to $10.00 


Net to 23% Net to 18% 


Te atc eee 23% to 50 18% to 40% 
$10.00 to $50.00 
list woceee 20% t0 60% 18% to52% 


DISCOUNT—CHICAGO 


Black. Galvanized. 
Less than 
ea.0@ Hee .6 6s. 
$2.00 to $10.00 
list .. .-25% to 50% 15% to 40% 
$10.00 to $50. 00 
Me isanaecoues 35% to64% 25% to52% 
TOASTERS, UPRIGHT 
NEW YORK 
GG SOE: occ cuca Venaeeewaes $3.15 to $3.50 
CHICAGO 
PO CD sweatin wiateeeees $2.80 to $3.50 
WIRE, ANNUNCIATOR 
NEW YORK 
Per Lb. Net 
No. 18, less than full spools. .$0.52 to $0.62 
ING, 2B, Fuie Ges wo occ nc ona 0.48 to 0.53 
CHICAGO 
Per Lb. Net 
No. 18, less than full 
SN ou kd, iwi eo as $0.65 to $0.6885 
No. 18, full spools ...... 0.5285 to 0.55 


WIRE, RUBBER-COVERED, N. C. 
Solid-Conductor, Single-Braid 


NEW YORK 
r-——-Price per 1000 Ft. 


Less than 500 to 1000 to 

No. 500 Ft. 1000 Ft. 5000 Ft. 

14 ..$15.00-18.00 12.00- 14. 50 11.50-12.50 

12 . 21.06-27.05 18.96-22.85 18.01-20.95 

10 29.60-39.27 26.64-33.66 24.68-25.31 

8 42.40-51. 44 38.16-48.42 33.51-36.25 

6 72.19-89.57 64.98-76.80 56.63-61.73 

CHICAGO 

c——--Price per 1000 Ft. Net-———-, 

Less than 500 to 1000 to 

No. 500 Ft. 1000 Ft. 5000 Ft. 
14 . $18.00 $16.00 $14.00 

12 27.05-29.89 22.05-25.62 20.95-23.48 

10 ... 38.20-42.28 32.00- 36. 64 29.60-33.22 

8 ... 46.54-60.13 42.35-51.54 37.70-42.95 

6 ... 72.70-82.20 66.65-75.35 59.40-68.50 


WIRE, WEATHER-PROOF 
Solid-Conductor, ~~ Sizes 4/0 to 


Inc. 
NEW YORK 
Per 100 Lb. Net 
A UN Se Tee i weaned $40.25 to $45.00 
Re Sa ee 39.25to 42.00 
7 he & ee See ee 38.00 to 38.25 
CHICAGO 
Per 100 Lb. Net 
Reem thee 26 Bk siacigkstwas $44.85 to $45.35 
See EI dle amram a ae dco 43.85 to 44.35 
SO Gi Ree Ps oan Bess te 42.85 to 43.35 
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NEW APPARATUS AND APPLIANCES 


A Record of Latest Developments and Improvements in Manufacturers’ Products 





Hot Plates 


The hot plate shown in the accom- 
panying illustration is a product of the 
Standard Electric Stove Company of 
Toledo, Ohio. The resistor ribbon is cut 
to give exactly the number of watts de- 
sired by measuring each element with 


‘ A A. , ae’ 
= 
wW 
PORTABLE HOT PLATE 


a wattmeter. The nichrome resistance 
ribbon which is used in the heating ele- 
ment is coiled and laid into a clay prod- 
uct, which has high heat conductivity 
and yet is a non-conductor of electricity. 
The clay is baked at a temperature of 
1500 deg. to secure a glass finish. To 
prevent radiation of heat below the ele- 
ment, a rock mineral-wool pad is held in 
place by a rimmed metal bowl and 
porcelzin terminal block, to which leads 
are attached. There are no channels or 
recesses to accumulate dirt. These heat- 
ers are made for 110 volts unless other- 
wise specified. The total demand is 1000 
watts. 


Multi-Speed Motor 


The improved type of multi-speed mo- 
tor shown in the accompanying illustra- 
tion is manufactured by the Stow Man- 
ufacturing Company, Binghamton, N. 
Y. It is said to have a speed range 
similar to that of direct-current motors. 
Maximum efficiency is secured over the 
speed range provided without the ex- 
pense and complication of auxiliary ma- 
chines, controllers or rheostats, the 
speed being varied by turning a hand- 





MOTOR WITH WIDE RANGE OF SPEED 

wheel which changes the reluctance of 
the field magnetic circuit. The motor is 
furnished in two types—bipolar and 
four-pole. Both are iron-clad and par- 
ticularly adapted to steel-mill service 
and for driving heavy machinery as well 


Used in the Electrical Field 


as printing presses, pumps, etc. The 
pole pieces and plungers used to vary 
the magnetic reluctance are designed so 
that as the volume of effective magne- 
tism is diminished by the outward move- 
ment of the plunger the remaining mag- 
netic flux is forced toward the direction 
of the pole tips, thus furnishing a mag- 
netic field which, it is said, will insure 
sparkless commutation. 


Switching Compartment 
Unit 
Compartment units primarily intend- 
ed for substation use, any number of 
which can be assembled together to 
form a complete switchboard, have been 





SWITCHING COMPARTMENT UNITS THAT 


INTERLOCK 


developed by Ferranti Limited, Hollin- 
wood, Lancashire, England. These 
units are provided with a mechanical 
interlock which, it is claimed, insures 
that (a) access cannot be obtained to 
high-tension apparatus until it has 
been de-energized, (b) knife switches 
cannot be opened until the oil switch 
has been opened, (c) oil switch can- 
not be closed unless the knife switches 
are completely open or completely 
closed, (d) the ground switch, when 
fitted, cannot be closed until the isolat- 
ing switches are completely open, and 
(e) the lower door cannot be opened 
until the ground switch is closed. 

All of the apparatus inside of the 


= 


unit is accessible from the front, so 
the units can be installed close to a 
wall or in a recess. A wide range of 
equipment is provided to suit the needs 
of the user. 

The unit is built of strong steel 
plates and angle iron and is divided 
into compartments by horizontal and 
vertical division plates. The front 
plates form two hinged doors, the 
upper one serving to carry any instru- 
ments required. When the door is 
opened the connections to the instru- 
ments are completely exposed. A steel 
plate shields these connections from 
adjacent high-tension apparatus. The 
lower door carries the operating appa- 
ratus for the switches, and also pro- 
vides additional space for instruments, 
relays, etc. 


Thermostatic Metal 


The General Electric Company of 
Schenectady, N. Y., has perfected a 
product to be known as “thermostatic 
metal,” which bends or regains its orig- 
inal straightness in accordance with 
well-defined laws as the temperature 
rises or falls. As a result of this 
responsiveness to temperature change 
and the mechanical force developed, 
this metal is used to actuate various 
mechanisms which tend to neutralize 
either the temperature change or its 

Too satan 


effect upon devices. 
; | OkrucdzinQaramven roe Di Ip +H 
Tiycanbsses Or Dycamasraric Me kac Sree \ | | 
| Suan iis adek sie 
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CURVE OF 
TEMPERATURE CHANGE 


DEFLECTION PER DEGREE OF 


This metal consists of two strong 
non-corrosive metals possessing widely 
different coefficients of expansion, the 
widest difference possible, it is said, for 
any known stable combination of 
metals. These two metals are firmly 
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attached to each other throughout their 
entire length so that there is absolutely 
no slippage of one metal on the other. 
The metal can be cut, stamped or 
pressed into practically any desired 
shape, and when annealed will have all 
its original inherent qualities. More- 
over, it will not deteriorate nor take 
permanent “set” under applications of 
heat or force within definite practical 
limits. The metal is manufactured in 
various standard thicknesses ranging 
from 0.25 in. to 0.015 in. (6.4 mm. to 
0.39 mm.), maximum width of 4 in. 
(10.16 em.) and maximum length of 36 
in. (0.91 m.). 

As an indicator this metal is remark- 
able in that it can be used for tem- 
peratures as high as 500 deg. Fahr. 
(260 deg. C.). The deflection per de- 
gree of temperature change, besides 
being quite considerable as shown in 
the accompanying curve, is a constant 
for any definite piece of the metal. 
Since a definite and considerable op- 
posing force is necessary to cause the 
metal to take permanent set, the metal 
can be depended upon when used in 
devices where extreme accuracy is re- 
quired, it is claimed. 

If the curving of this thermostatic 
metal on heating or cooling is opposed, 
the metal will produce a mechanical 
force, which is limited only by the force 
required to produce permanent set. 


Ice Scraper 


The electrically driven ice scraper, 
shown herewith, which is intended for 
rinks, has been developed by Dudley 
H. Scott of Cleveland, Ohio. The 
scraper was made by mounting a 10-hp. 
Lincoln slip-ring induction motor on 
a small automobile chassis, connection 
being made to the transmission shaft 
of the chassis by a chain. The reason 
for running the outfit with this type of 
motor was to secure a very slow and 
variable speed. The tractor draws a 
trailer which carries a planing blade 
adjustable as to the depth of the cut. 
Power for the planer is_ secured 
through the cable suspended from the 
center of the roof. The cable is at- 
tached at both ends, so it will not twist 
when the tractor is driven around the 
rink. The cable drags on the ice, but 
with no interference with the man- 
agement of the planer, except in the 





ELECTRICALLY DRIVEN 


ICE SCRAPER 


last two or three trips up and down the 
center of the rink. An Allen-Bradley 
controller is used to vary the speed of 
the motor. By use of this particular 
type of controller a very fine gradua- 
tion of speed may be obtained. 
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Waste Heat Gage 


The Precision Instrument Company of 
Detroit, Mich., has developed a combi- 
nation of two gages in one case that 
can be used with natural-draft boilers, 
boilers utilizing the gases from a heat- 
ing furnace, economizers, or in connec- 
tion with any waste-heat service. The 
gages are inclosed in substantial dust- 
proof black-enamel cases. A door makes 
the interior of the gage accessible. The 
dials have a dull aluminum finish, with 
distinct black numbers. Provisions are 
made to permit checking the U-gage 
and adjusting the setting to zero. Re- 
cording gages in the same type of case 
and having the same range can also be 
supplied. 


Kitchenette Range 


The Allmur Manufacturing Company 
of Marion, Ind., has developed the 
kitchenette range shown in the accom- 
panying illustration. The oven is 12 
in. (30.48 cm.) long by 12 in. (30.48 
em.) wide by 16 in. (40.6 cm.) high, 
and is equipped with a glass door. The 
heating units are of the patented type 
made by this company, that can be 
easily removed, being held in place by 
wing units. The elements are wound 





HEATING UNITS REMOVABLE ON THIS 
RANGE 


for a demand of 600 watts each. The 
range is 33 in. (83.8 cm.) long, and 20 
in. (50.8 em.) high. 


Wood Preserver 


Prior to the war, practically all of 
the so-called carbolineum or anthracene 
wood-preserving oils were imported 
from Germany. Since imports have 
been cut off, the Kettle River Com- 
pany, Minneapolis, Minn., has placed 
on the market a product known as K-R 
wood preserver, which, it is said, is 
superior to the formerly imported Ger- 
man product. This wood preserver is 
a straight distillate of bituminous coal 
tar, free from any adulteration. The 
specifications for quality and purity 
are very stringent. When analyzed 
by the methods described by the 
United States Signal Service of the 
United States Navy, the oil has passed 
the following’ specifications before 
being placed in steel tanks, from which 
it is drawn into steel drums for the 
trade: Specific gravity at 39 deg. C., 
1.11 to 1.13; flashing point, above 120 
deg. C.; burning point, above 165 deg. 
C.; distillate below 235 deg. C., not ex- 
ceeding 2 per cent.; distillate between 
235 deg. C. and 300 deg. C., not exceed- 
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ing 10 per cent; pure liquid coal-tar 
oil residue at and above 300 deg. C., 
over 90 per cent; tar acids, less than 2 
per cent; sulphonation residue, less 
than 0.25 cc. (or 0.25 per cent); con- 
stituents insoluble in benzol, less than 
0.25 per cent; condition at 38 deg. C., 
liquid; ash left on ignition, not exceed- 
ing 1 per cent. 


Switch Box 
Sectional screwless switch boxes sim- 
ilar to the one shown herewith that 
may be fastened together with screws 





SECTIONAL SCREWLESS SWITCH BOX 


are made by the A. B. Wilson Com- 
pany, Leader-News Building, Cleve- 
land, Ohio. The dimensions of these 
boxes are 2.25 in. (5.72 cm.) deep by 
2 in. (5.08 em.) wide by 3 in. (7.6 cm.) 
long, leaving plenty of room inside the 
box. The ears of this type of box are 
reversible, so it may be made to fit any 
wall device. 


Electric Hair Cutter 

An electric hair cutter designed to 
perform its function in a short time 
and with small discomfort to customers 
has been placed on the market by the 
Moore Electric Corporation of Chicago. 
A Racine motor, rated at 0.05 hp. and 
operating on 110-130 volts, alternating 
or direct current, drives a worm in the 
hair cutter by means of a flexible shaft. 
A crank attached to this gear operates 
the clipper with a sliding motion. With 
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MACHINE 


this device hair can be cut easily in five 
minutes and records of three-minute 
hair cuts have been made. A vibrator 
is also made to operate from the motor 
and can be interchanged with the hair 
cutter in a few seconds. 








Trade Notes 
———— | 


HICKEY & SCHNEIDER have taken 
larger offices in the same building as be- 
fore, 61 Broadway, New York City. 

ROBERT H. PATCHEN has resigned as 
secretary of the National Foreign Traae 
Council to become affiliated with W. R. 
Grace & Company. He is succeeded by 
O. K. Davis. 

THE WESTINGHOUSE 
PANY announces the 
York district sales office from 200 Fifth 
Avenue to rooms 2021-2023, 165 Broad- 
way, New York City. 

THE SMITH PERRY ELECTRIC COM- 
PANY, Dallas, Tex., will in the future act 
as distributer throughout Texas and Okla- 
homa for electric ranges and heating de- 
vices manufactured by the Globe Stove & 
Range Company of Kokomo, Ind. 


D. H. THOMSON has been elected presi- 
dent and treasurer of the Terry Steam 
Turbine Company of Hartford, Conn., filling 
the vacancy caused by the death of James 
Terry. N. L. Snow, sales manager of the 
company, has been elected vice-president. 

ERNEST F. LEARNED, formerly with 
the engineering department of Stone & 
Webster, has joined the staff of the Day 
Baker Motor Truck Company, Boston, 
Mass., as head of the industrial electric 
truck department. He will handle the C. 
W. Hunt Company’s electric trucks and 
power plant coal-handling equipment. 


THE ROYAL BANK OF CANADA, 
with offices at William and Cedar Streets, 


LAMP COM- 
removal of its New 


New York City, announces that it has 
opened four branches in Venezuela, at 
Caracas, Maracaibo, Ciudad Bolivar and 


Puerto Cabello. These are in addition to 
fifty-one branches in the West Indies, South 
and Central America. The bank is pre- 
pared to transact a general banking busi- 
ness at these points. 

ROBERT ABBOTT, who for the last 
eight years has been connected with the 
sales organization of the Bryant Electric 
Company, and has managed its New York 
office since it was opened in 1913, has vol- 
unteered for service in the Roosevelt base 
hospital unit, and sailed for France last 
week. No announcement has been made 
by the company with reference to his suc- 
cessor in the New York office. 

Cc. S. BUTLER, who has been associated 
with the Hess-Bright Manufacturing Com- 
pany for about seven years, has been ap- 
pointed sales manager of the Carlson- 
Wenstrom Company, Richmond Street and 
Erie Avenue, Philadelphia, Pa. It is the 
intention of the Carlson-Wenstrom Com- 
pany to introduce and manufacture a new 
design for high-grade double-row ball 
bearings, as well as to market a complete 
line of thrust ball bearings. 

Cc. W. CHESTNUT, who for the past two 
and a half years has been sales manager of 
the Western Electric Company at Omaha, 
Neb., was recently transferred to the Seat- 
tle offices of the company. He will hold 
the same position in Seattle and will have 
supervision of both the Portland and Seattle 
branches. The position of sales manager in 
Seattle heretofore has been held by J. I. 
Colwell in connection with his duties as 
manager. Mr. Colwell will continue as 
manager of the Seattle office. 

THE TRUMP MANUFACTURING COM- 
PANY, Springfield, Ohio, manufacturer of 
water-power machinery, states that the re- 
ceivership under which it has been operated 
for the past seven years has been lifted and 
the company is doing business as a going 


concern. The engineering department and 
the management remain unchanged. The 


company reports having on its books a 
larger volume of business than ever before 
in its history and that the prospects for the 
future are more than encouraging. 


THE SANGAMO ELECTRIC COMPANY 
of Springfield, Ill, announces the opening 
of a San Francisco office at 37 Stevenson 
Street, in charge of L. A. Nott, district 
manager. This office will represent the 
Sangamo company in northern California 


and that part of southern California not 
handled by the Sangamo company’s Los 
Angeles office. Mr. Nott was for many 


vears with the Standard Underground Ca- 
ble Company, and has been latterly with 
the K. P. F. Electrical Company. which 
association he will continue. The Sangamo 
company will now carry a complete stock 
of meters, repair parts, etc., in San Fran- 
cisco, 

AINSLIE A. GRAY and CHARLES L. 
BENJAMIN have formed a partnership un- 
der the name of Gray & Benjamin, with 
offices in the Transportation Building, 608 
South Dearborn Street, Chicago, to engage 
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in technical and trade advertising. The 
firm proposes to act as advertising counsel 
to manufacturers of electrical, mechanical, 
chemical and kindred products, besides 
analyzing and reporting upon processes of 
manufacture and distribution and super- 
vising the preparation of advertising copy 
for technical and trade papers, booklets, 
house organs, catalogs and incidental ad- 
vertising propaganda. Mr. Gray was 
formerly managing editor of the Electrical 
Review and Western Electrician, and Mr. 
Benjamin prior to the last two years was 
advertising manager of the Cutler-Ham- 
mer Company. 


New Incorporations 





J 
THE COURTNEY (N. D.) ELECTRIC 
POWER PLANT COMPANY has been iIn- 
corporated by Joseph Nelson, O. T. Fosh- 
oldt and A. G. Bjerken of Courtney. 

THE HARDINSBURG (KY.) ELEC- 
TRIC LIGHT COMPANY has been char- 
tered with a capital stock of $3,000 by AI- 
fred Taylor, R. R. Compton and P. Compton. 

THE SEWICKLEY (PA.) TOWNSHIP 
LIGHT COMPANY has been chartered 
with a capital stock of $5,000 to operate m 
Sewickley Township. E. S. Haymond of 
Wilkinsburg, Pa., is interested in the com- 
pany. 

THE SOUTH HEIGHTS (PA.) ELEC- 
TRIC COMPANY has been incorporated 
with a capital stock of $5.000 to operate in 
South Heights. E. S. Haymond of Wil- 
kinsburg, Pa., is interested in the com- 
pany. 

THE ELECTRIC ENGINEERING & 
MANUFACTURING COMPANY of Chi- 
cago, Ill., has been incorporated with a 
capital stock of $1,000 by Charles S. Bab- 
cock, Walter F. Olds and William F. Ken- 
nedy. 

THE SEYMOUR (WIS.) ELECTRIC 
COMPANY has been incorporated by W. E. 
Daniels, E. P. Daniels and S. D. Newell. 
The company is capitalized at $10,000 and 


proposes to furnish electrical service in 
Seymour. 
THE WOODLAWN (PA.) ELECTRIC 


COMPANY has been granted a charter 
with a capital stock of $5,000 to furnish 
electrical service in Woodlawn. E. S. Hay- 
mond of Wilkinsburg, Pa., is interested in 
the company. 

THE ILLUMINATING COMPANY of 
Greenspring, Ohio, has been chartered with 
a capital stock of $15,000 to supply elec- 
tricity in Greenspring. The incorporators 
are: H. C. Gammeter, B. A. Young, A. E. 
Neikirk, J. C. Kinney and R. D. Reynolds. 


THE STAMFORD (CONN.) ELECTRIC 
& MANUFACTURING COMPANY has 
been incorporated by Edward Heitman, 
William M. Foord and Matthew H. Kenealy. 
The company is capitalized at $150,000 and 
proposes to manufacture electrical and 
other machinery. 


THE KINGSPORT UTILITIES of Bris- 
tol, Va., has filed articles of incorporation 
with a capital stock of $1,000,000 to con- 
struct and operate an electric-light and 
power plant. The officers are Sherwood 
E. Hall, president, and Edward C. Bailly, 
secretary, both of White Plains, N. Y. 


THE POLITOWSKI MAGNETIC EN- 
GINE COMPANY of Dover, Del., has been 
incorporated under the laws of the State 
of Delaware with a capital stock of $1,- 
000,000 to manufacture magnetic, electrical 
and other machinery. The incorporators 
are: A. N. Jarvis and Samuel MacKechan 
Dayne, both of Chicago, Il. 


THE POWERLIGHT COMPANY of 
Dover, Del., has filed articles of incorpora- 
tion under the laws of the State of Dela- 
ware with a capital stock of $500,000 to 
manufacture lamps and illuminating spe- 
cialties. The incorporators are: Samuel 
B. Howard, Arthur W. Britton and Louis 
H. Gunther, all of New York, N. Y. 


THE HARDYSTON ELECTRIC COM- 
PANY of Newton, N. J., has been incor- 
porated by Thomas W. Waters of Haddon 
Heights, N. J.: Edgar S. Waters of Na- 
tional Park, N. J.; John L. Atwell of Brook- 
lyn, N. Y., and Charles S.gRinds of Upper 
Montclair, N. J. The company is capi- 
talized at $100.000 and proposes to furnish 
electrical service in this vicinity. 

THE ELECTRONITE MANUFACTUR- 
ING COMPANY of Salt Lake City, Utah. 
has been chartered with a capital stock of 
$1.000,000 to manufacture and deal in elec- 
trical fixtures, including electric robes, 
blankets, slippers and pads. The officers of 
the comnany are: L. C. Hornschurch. pres- 
ident; H. L. Bliss, vice-president, and Ches- 
ter A. Elliott, secretary and treasurer. 
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Trade Publications 





CONDUIT FITTINGS.—The Adapti Com- 
pany of Cleveland has prepared catalog No. 
106, descriptive of its conduit fittings. 

RANGES.—The Standard Electric Stove 
Company, Toledo, Ohio, has prepared a 
catalog descriptive of its complete line of 
electric ranges. 

APPLIANCES.—The Electric Construc- 
tion Company of Little Rock, Ark., is pre- 
paring a new catalog and price list file on 
all electrical supplies. 

RANGES.—The 8S. P. Stove Company of 
Wilmette, Ill., has prepared brochure No. 
2, descriptive of its S-P electric stoves, 
ranges and appliances. 

TAPS AND DIES.—The Greenfield Tap & 
Die Company of Greenfield, Mass., has pre- 
pared a manual containing instructions and 
information issued to its employees. 

STOKERS. — The Laclede-Christy Clay 
Products Company of St. Louis has issued a 
folder the title of which is “How Can I 
Offset the Increased Cost of Coal?” 





ELECTRICAL SUPPLIES.—The Mo- 
hawk Electrical Supply Company, 3825 
South Warren Street, Syracuse, N. Y., is 


distributing its 1917 electric fan price list. 


POLE JACK.—The Templeton-Kenly 
Company, Ltd., 1022 South Central Ave- 
nue, Chicago, Ill., is distributing an il- 
lustrated folder descriptive of its “Sim- 
plex’’ pole jacks. 

FLOOR SURFACER.—The ‘American 
Universal’ floor surfacer for all kinds of 


wood floors is illustrated and described in a 
bulletin recently issued by the American 
Floor Surfacing Machine Company of To- 
ledo, Ohio. 

REFLECTORS.—The National X-Ray Re- 
flector Company of Chicago is distributing 
the May issue of ‘‘Eye Comfort,’”’ published 
to aid advocates of good lighting. This 
issue includes papers on showcase lighting, 
theater lighting, show-window lighting, 
church illumination and artistic fixtures for 
X-ray lighting. 

APPLIANCES. The Westinghouse 
Electric & Manufacturing Company of 
East Pittsburgh, Pa., has prepared an il- 
lustrated folder descriptive of three dou- 
ble-page Saturday Evening Post advertise- 


ments in four weeks, and big space in 
other magazines, used in opening the 
Westinghouse “reel’’ campaign. 
ELECTRICAL APPARATUS. — The 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has pre- 


pared leaflets on motors for paper-finishing 
mills, crane-protective panels, headstock 
equipments for woodworking lathes, curve 
analyzing and recording devices, outdoor 
metering equipment, electrical speed indi- 
cators, type HB overload relays, portable 
fault localizers, potentiometers and syn- 
chronous-booster converters. 


ELECTRICAL TRADES’ DIRECTORY 
AND HANDBOOK.—tThe thirty-fifth an- 
nual edition of the Electrician (London) 
“Blectrical Trades’ Directory and Hand- 
book” has been received. Among the con- 
tents of the handbook section are a full 
digest of the law of electric lighting, elec- 
tric power, electric traction, telegraphs and 
telephones, by A. Curtis-Hayward, and 
a digest of the law relating to patents, 
trademarks and designs, a list of the 
patents expiring in 1917, etce.; the vari- 
ous rules for the installation of electric 
light. power and traction in England, in- 
cluding the fire risk rules of the leading 
fire offices, the regulations of municipal 
authorities relating to electricity supply, 
etc.; the government regulations for the 
use of electrical energy in factories and 
workshops, and the regulations affecting 
the application of electricity to mines and 
collieries in Great Britain, the British col- 
onies and the principal mining centers of 
the world; financial details relating to 
electrical joint stock enterprises, and in- 
formation relating to the financial side of 
every branch of the industry; electrotech- 
nical tables and data relating to electricity 
supply and traction, telegraphy and tel- 
ephony, electrochemistry, etc. The directory 
division contains the name and address of 
virtually every person engaged in the elec- 
trical profession and industry throughout 
the United Kingdom. The classified trades 
section is complete. Sections are devoted 
to the British colonies, to the continent of 
Europe, to Asia and Africa. Central and 
South America, and the United States. 
These contain particulars of all officials in 
the electrical, telegraphs, radio, railways 
and tramways, and works departments of 
the governments of the world. There are 


in all about 1500 pages in the book, which 
is published at 15 shillings net. 
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New England States 


BAR HARBOR, ME.—The Public Utilities 
Commission has granted its approval of a 
contract between the Bar Harbor & Union 
River Power Company and the American 
Smelting & Refining Company, whereby 
the former will furnish electricity for the 
mining operations at Bluehill. The con- 
tract is for a period of six months, with 
the privilege of renewal for two years and 
six months. The contract will necessitate 
additions to the power plant at Ellsworth. 

BROWNVILLE JUNCTION, ME.—Bids 
will be received until June 26 for the con- 
struction of buildings at Brownville Junc- 
tion, including 18-stall, semi-permanent en- 

ine house, machine, wheel and power 

ouse, 155 ft. by 50 ft.; boarding house, 
three-story and basement, frame building, 
90 ft. by 45 ft. Also for construction at 
Holeb, Maine, of a single-track mechanical 
coal plant of 75 tons capacity. Plans and 
specifications may be obtained upon appli- 
cation to resident engineer C. P. R., Brown- 
ville Junction. 

FORT FAIRFIELD, ME.—The Public 
Utilities Commission has granted the Lime- 
stone Light & Power Company permission 
to furnish electrical service in certain por- 
tions of the town of Fort Fairfield. 

WEST POWNAL, ME.—Bids will be re- 
ceived by the board of hospital trustees for 
the Maine School for Feeble-Minded, ad- 
dressed to Dr. Carl J. Hedin, superintend- 
ent, West Pownal, Me., until June 30, for 
construction of power house, conduit sys- 
tem, etc. Plans and specifications may be 
obtained at the office of Arthur B. Fels, 60 
Union Street, Portland, Me. 

CHESTER, MASS.—The purchase of the 
electric plant of the Chester Electric Light 
Company, to be owned and operated by the 
municipality, is under consideration. 

NEWPORT, R, I.—Bids will be received 
at the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until June 











18 for furnishing and installing turbo- 
alternators, condensers, pumps, exciters, 
boilers, stokers, draft fans and piping at 


the naval training station, Newport, R. I. 
Specifications (No. 2362) may be obtained 
upon application to the above bureau or to 
the commandant of the naval station 
named. 


WATERBURY, CONN.—The Chase Com- 


panies, Inc., of ‘Waterbury, has petitioned 
the Public Utilities Commission for ap- 
proval of the construction of an electric 


transmission system from the Chase Metal 
Works in Waterville to the Chase Rolling 
Mill Company in Waterbury. 


Middle Atlantic States 


BINGHAMTON, N. Y.—The City Council 
is considering the establishment of an or- 
namental lighting zone as permitted by the 
new charter. 

BROOKLYN, N. Y.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
BD, C., until June 19 for furnishing blading 
for Curtis turbines, brass, phosphor bronze, 
bar and sheet copper, sensitive drill, mill- 
ing machine. pipe fittings, brass pipe, cop- 
per tubing, brass voice-tubing unions, valves, 
etc. — Proposal blanks may be obtained on 
application to the above bureau or to the 
supply officer, Navy Yard, Brooklyn, N. Y. 

BUFFALO, N. Y.—The power house of 
the Pennsylvania Railroad Company on 
Babcock Street is being enlarged. 

BUFFALO, N. Y.—The H. G. Trout Com- 
pany of Buffalo is building a new foundry 
building and power house in connection 
with its iron works at Ohio and Moore 
Streets. 

BUFFALO, N. Y.—Bids will be received 
by the Lighthouse Inspector, Buffalo, 
N. Y., until June 23 for furnishing four 
electric generating units. For details see 
Searchlight Section. 


CLIFTON (BOROUGH OF RICHMOND), 
N. Y.—Plans have been filed by Dr. L. A. 
Dreyfus for a two-story brick power house 
at Clifton, to cost about $25,000. adjoining 
his rubber factory. Contract for construc- 


tion of building has been awarded to the 
Turner Construction Company, 11 Broad- 
way, New York, N. Y. 

COOPERSTOWN, N. Y.—The_ Public 
Service Commission has approved the 
merger of the Hartwick (N. Y.) Power 
Company, the Deposit (N. Y.) Electric 
Company and the Southern New York 


Power Company of Walton into the Colliers 
Light, Heat & Power Company, and exten- 
sions of the transmission lines of the Stand- 
ard Light, Heat & Power Company of Una- 
dilla through the town of Guilford, Che- 
nango County, to connect with the lines of 
the Norwich (N. Y.) Gas & Electric Com- 
pany. The new lines of the Standard com- 
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pany will also distribute electricity in 
town of Guilford. 

FREDONIA, N. Y.—The Board of Trus- 
tees has authorized H. C. Drake, village 
president, and Arthur Moore, village clerk, 
to enter into a contract with the ae 
& Erie Power Company to furnish elec- 
tricity for lighting the streets and public 
places of the city for a period of five years. 
Heretofore energy has been generated at 
the municipal plant. 

LOCKPORT, N. Y.—W. W. Wotherspoon, 
superintendent of public works, has denied 
the application of the city of Lockport for 
permission to divert water from the Erie 
Canal for municipal purposes. It was the 
intention of the city to use the water for 
generating electricity in connection with a 
proposed municipal electric light and power 
plant. The State authorities also informed 
the city that they would oppose any at- 
tempt to secure legislation that would au- 
thorize the diversion of water from the 
canal. 


NEWARK, N. Y.—Bids will be received 
by Albert W. Beaven, president of board 
of managers of the New York State Custo- 
dial Asylum for Feeble-Minded Women, 
Newark, N. Y., until June 22 for furnishing 
two boilers; heating work, stokers, piping, 
etc., at the New York State Custodial Asy- 
lum for Feeble-Minded Women. Specifica- 
tions may be seen at the Asylum, Newark; 
New York office of Department of Architec- 
ture, Room 1224, Woolworth Building, New 
York City. Drawings and _ specifications 
and blank forms of proposal may be ob- 
tained at the Department of Architecture, 
Capitol, Albany. Lewis F. Pilcher is state 
architect. 


SALAMANCA, N. Y.—Work is under way 
on the construction of the new shop and 
power plant at the local yards of the 
Buffalo, Rochester & Pittsburgh Railroad 
Company. Westinghouse, Church, Kerr 
& Company of New York have the contract 
for construction of buildings. 

YONKERS, N. Y.—The National Sugar 
Refining Company is contemplating the con- 
struction of a new boiler house at its plant 


the 


at the foot of Main Street, to cost about 
$140,000. 
BASKING RIDGE, N. J.—An election 


will soon be held to vote on the proposal 
to appropriate funds for an electric-light- 
ing system for the township. 
BERNARDSVILLE, N. J.—At_ special 
elections held June 5 the following town- 
ships have voted appropriations for street- 
lighting during the coming year: Livings- 
ton Township, Newmarket, Port Reading, 
Mountain Lakes, Little Falls and German 
Valley. The fund for the total work in 
these districts amounts to about $11,000. 


GLOUCESTER, N. J.—The City Coun- 
cil is negotiating -~with the Public Service 
Electric Company for a new street-light- 
ing contract, which is to include the in- 
stallation of a new system, consisting of 
60-cp. lamps in the business district and 
smaller lamps in other sections of the city. 


IRVINGTON, N. J.—A new boiler plant, 
for factory operation, will be built by 
Kraeuter & Company, 571-585 Eighteenth 
Avenue, Newark, at their new tool-manu- 
facturing plant being erected on Nye 
Avenue. The cost of the entire plant is 
estimated at about $160,000. 


NEWARK, N. J.—The _ Nickelsburgh 
Brothers Company, manufacturer of 


leather, contemplates the erection 
one-story boiler plants at 
Meadow Street. 


NEWARK, N. J.—The question of estab- 
lishing a hydroelectric power station at the 
Wanaque water properties, recently ac- 
quired through agreement with the North 
Jersey District Water Supply Commission, 
will be investigated by the 3oard of 
Works. 

NEWARK, N. 
house, one story, will be erected at the 
new plant of the Alcohol Products Com- 
pany at the foot of Blanchard Street. The 


of two 
its factory on 


J.—A boiler and engine 


cost of the entire work is estimated at 
$75,000. Frederick A. Phelps, Union Build- 
ing, is architect. 


SALEM, N. J.—The City Council is con- 


sidering the installation of a new engine, 
pumping equipment, ete. at the local 
water-works station, to provide for emer- 
gency service. 

WEEHAWKEN, N. J.—Bids will be re- 
esived bv the hoard of education, West 


New York, until June 20 for electrical 
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work and heating in Public School No. 6. 
Harry Kuhlke is clerk of board. 

EASTON, PA.—The Pennsylvania Utili- 


ties Company is installing a 3500-kw. turbo- 


generator at its plant on Dock Street. Ar- 

rangements are also being made by the 

company to install four new boilers. 
ELMHURST, PA.—The citizens of Elm- 


hurst have organized a board of trade and 
will establish a water and sewer system 
and an electric-lighting plant and also the 
extension of the Moosic Lake electric rail- 
way into the borough and other public im- 
provements. 

HAMBURG, PA. — The Metropolitan 
Electric Company of Reading has recently 
entered into a contract to supply energy for 
the central station of the Hamburg Gas & 
Electric Company. 

JOHNSTOWN, PA.—Arrangements have 
been made by the Pennsylvania Electric 
with the Standard Quemahoning Coal Com- 
pany for furnishing energy for mining 
operations. The coal company will install 
new electric haulage and other apparatus. 

MILLERSBURGH, PA.—The Millers- 
burg Electric Light, Heat & Power Com- 
pany has begun work on the erection of a 
new electric transmission line to Halifax. 
Improvements are being made to the local 





station, including the installation of new 
boiler and other equipment. 
MORRELLVILLE, PA.—Following the 
loss of its power plant by fire on May 29 
the Morrellville Coal Mining Company has 
contracted with the Citizens’ Light, Heat 


& Power Company of Johnstown to furnish 
energy for mine haulage and other opera- 
tions at its properties. The company, it is 
understood, will rebuild the power station. 
Post office address, Johnstown. 


READING, PA.—The City Council has 
approved an appropriation of $15,000 for 
improvements to the city fire alarm system. 


ST. PETERSBURG, PA.—Contract has 
been awarded by General Utilities & Oper- 
ating Company of Baltimore, Md., which 
owns and operates the St. Petersburg Elec- 
tric Light & Power Company for a 4000- 
kw. steam turbine to be installed in the 
local plant. 


YEADON, PA.—The Theodore Presser 
Company of Philadelphia has awarded the 
contract for the erection of a power house 
to cost $20,000 at its printing plant in 
Yeadon to the Wills-Ludwick Company, 
34 South Seventeenth Street, Philadelphia. 


WILMINGTON, DEL.—Plans have been 
filed by the Wilmington & Philadelphia 
Traction Company for an addition to its 
power station on the Brandywine River. 


BALTIMORE, MD.—The _ Consolidated 
Gas, Electric Light & Power Company is 
contemplating the erection of an addition 
36 ft. by 67 ft., to its Lexington Street 
plant, to be used for an engine house. 


BALTIMORE, MD.—The contract for the 
construction of an engine house, 36 ft. by 
67 ft., one story, at the Spring Garden 
plant, has been awarded by the Consoli- 
dated Gas, Electric Light & Power Com- 
pany to the B. F. Bennett Building Com- 
pany, 123 South Howard Street, Baltimore. 


RISING SUN, MD.—The town of Rising 
Sun has awarded a contract for the instal- 
lation of a new electric-lighting plant. 


SPARROWS POINT, MD.—Arrangements 
are being made by the Dundalk Company, 
recently incorporated with a capital stock 
of $5,000,000, to develop property at Spar- 
rows Point for an industrial city. The 
work will include the installation of an 
electric-lighting system, which, with other 
work, will cost about $150,000. Edward H. 


Bouton, Munsey Building, Baltimore, is 
president of the company. 
FIELDALE, W. VA.—Plans and speci- 


fications have been prepared for the devel- 
opment of 2000 acres for industrial city, 
with large textile mills, for Marshall Field 
& Company of Chicago, Ill. The plans pro- 
vide for the construction of an electric- 
lighting plant, water-works, sewer system, 
ete. The work will be done under the man- 
agement of George W. Fraker and E. D. 
Pitcher of Spray, N. C.: the former: is 
president of the Carolina Cotton & Woolen 


Mills Company, controlled by Marshall 
Field & Company. 
MARTINSBURG, W. VA.—The Potomac 


Light & Power Company is planning to re- 
model dam No. 5 plant and install two 
1000-hp. vertical shaft units. Construction 
work will be done by the company under 
the supervision of Sanderson & Porter, con- 
sulting engineers, 52 William Street, New 
York, N. Y. Contracts for machinery have 
been awarded. 

LYNCHBURG, VA.—Bids will be re- 
ceived by the Council Committee on Water, 
Lynchburg, until June 25 for construction 
of a municipal filtration plant and appur- 
tenances for the city of Lynchburg, the 
work to be let either in whole or part 
as follows: (1) Filter building appurte- 
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nances and machinery foundations; (2) 
hot-water-heating system; (3) filters, ap- 
purtenances and piping in buildings; (4) 
regulating apparatus and chemical feed 


devices; (5) coagulation and sedimentation 
tank and wash-water tower; (6) pumping 
equipment; (7) chlorine apparatus; (8) elec- 
trical equipment and wiring; (9) force 
main and distributing pipe. Plans and 
specifications may be obtained at the office 
of H. L. Shaner, city engineer, Lynchburg, 
upon deposit of $10. 

RICHMOND, VA.—The City Council has 
awarded a contract to the P. J. White & 
Son Company for extensions to the munici- 
pal electric-light plant. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., for furnishing at the various navy 
yards and naval stations supplies as fol- 
lows: Brooklyn, N. Y., Schedule 1211— 
Miscellaneous blading for Curtis turbines; 
Schedule 1217—32,000 Ib, brass wire, 5 Ib. 
coils, 32,000 Ib. soft copper wire. Phila- 
delphia, Pa., Schedule 1211—miscellaneous 
turbine blading. Charleston, W. Va., 
Schedule 1220—three 6-ton electric fur- 
naces; Schedule 1219—four motor-driven 
hydraulic power pumps for operating 500 
and 3000-ton presses; Schedule 1218—two 
500-ton hydraulic piercing presses, one 3000- 
ton hydraulic piercing press, including in- 
tensifier. Brooklyn, N. Y., Mare Island, 
Cal., Schedule 1205—eight fuel-oil heaters. 
Schedule 1221—two electric-driven portable 
drills, two motor-driven, 30-in. radial drills, 
two motor-driven, 16-in. sensitive drills, 
two motor-driven, two-wheel, column emery 
grinders, two motor-driven portable service 
grinders, two motor-driven 4-in. capacity 
hack-saws, two motor-driven back-geared 
extension gap, screw-cutting lathes, four 
motor-driven, all geared head, tool room, 
screw-cutting lathes, two motor-driven, 
constant-speed drive, universal milling ma- 
chines, two motor-driven tool room column 


shapers. Boston, Mass., and Brooklyn, 
N. Y., Schedule 1217—miscellaneous full 
spring, bronze phosphor wire. Norfolk, 
Va., Schedule 1203—four quick-change gear, 
high duty, 16-in. screw-cutting engine 
lathes. Boston, Mass., Schedule 1202—one 
steam windlass. Norfolk, Va., Schedule 
1214—13,800 lb. hard-drawn brass tubing; 


Schedule 1209—30,000 Ib. brass tubing, 
tinned inside and out: Schedule 1212—3000 
Ib. seamless-drawn copper tubing. New- 
port, R. I., Schedule 1212—-10,000 1b. seam- 
less brass tubing, miscellaneous hard-drawn 
copper tubing. Various, Schedules 1209- 
1216—miscellaneous drawn seamless brass 
pipes; Schedule 1209—miscellaneous seam- 
less copper tubing Puget Sound, Wash., 
Schedule 1209—miscellaneous hard-drawn 
seamless copper tubing. Brooklyn, N. Y., 
and Philadelphia, Pa., Schedule 1210—mis- 
cellaneous pressure-reducing light water and 
steam brass valves. Applications for pro- 
posal blanks should designate the schedule 
desired by number. 


North Central States 


CLEVELAND, OHIO.—Bids will be 
ceived by the commissioner of purchases 
and supplies, City Hall, Cleveland, until 
June 26 for rubber-covered, lead-incased 
cable for the division of light and heat. 
Specifications may be obtained at the office 
of the division of light and heat, Room 204, 
City Hall. 

DAYTON, 


re- 


OHIO.—The power plant of 


the Dayton Power & Light Company on 
East Fourth Street is being remodeled. 
FAIRFIELD, OHIO. — The Dayton 


(Ohio) Power & Light Company has of- 
fered to furnish the government electricity 
in any amount, at half rates, for service at 
the new aviation training field being estab- 
lished at Fairfield. If the offer is accepted, 
it is said, a transmission line will be 
erected to the field from the Huffman farm 
in the Springfield pike, a distance of 2 
miles, or the line from the village of Osborn 
reconstructed. 


HAMILTON, OHIO.—The Hancock Rob- 


ernmeyer tract of land just beyond the 
eastern corporation limits of the city has 
been purchased by the Cincinnati Gas & 


Electric Company, which is to be used as a 
site for a large substation. 

YOUNGSTOWN, OHIO.—The Brier Hill 
Steel Company is contemplating the con- 
struction of an additional blast furnace of 
500 tons capacity at its works in the west 
end. A power station and boiler house for 
rolling mill will be erected in connection 
with the extension of the plant. Contract 
for furnace has been awarded to the Riter- 
Conley Company of Pittsburgh. 


HAZARD, KY.—The capital stock of the 
Hazard Electric Light & Power Company 
has been increased from $20,000 to $25,000. 
Improvements are contemplated to the 
system. 


BLOOMFIELD, IND.—The Public Serv- 
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ice Commission has granted the Indiana 
Fower & Water Company permission to 
purchase the electric-light and power plants 
in Vincennes, Dugger and _ Petersburg, 
owned by the Eastern Power & Light Cor- 
poration of New York, N. Y. 

DECATUR, IND.—Plans have been pre- 
pared by the Fort Wayne & Decatur Trac- 
tion Company for the erection of a sub- 
station, 23 ft. by 60 ft., in Decatur. 

DUGGER, IND.—The Indiana Power & 
Water Company of Bloomfield has been 
given authority to purchase the local elec- 
tric plant, owned by the Eastern Power « 
Light Corporation of New York, N. Y. 

LIGONIER, IND.—The local  electric- 
light plant, it is reported, has been pur- 
chased by the Indiana & Michigan Electric 
Company of South Bend. A transmission 
line 28 miles long, it is understood, will be 
erected to connect the local system with the 
lines of the Indiana & Michigan Company. 


PETERSBURG, IND.—The Public Serv- 
ice Commission has given the indiana 
Power & Water Company of Bloomfield 


authority to purchase the local electric-light 
plant, owned by the Eastern Power & 
Light Company of New York, N. Y. 


VINCENNES, IND.—The Indiana Power 
& Water Company of Bloomfield has been 
granted permission by the Public Service 
Commission to purchase the properties of 
the Vincennes Electric Company and the 
City Electric Lighting Company, which are 
controlled by the Eastern Power & Light 
Corporation of New York, N. Y. 

EDWARDSVILLE, ILL.—Steps have 
been taken by the Edwardsville Business 
Men’s Association to make. investigations 
relative to securing improvements to the 
street-lighting system in the business sec- 
tion of the city. 

GIBSON CITY, ILL.—The City Council 
has instructed the city attorney to go ahead 
with the necessary legal proceedings for 
the construction of a municipal electric- 
light plant. 

WAUKEGAN, ILL.—Plans, it is 
ed, are being considered by 
Alden Company, manufacturer of phono- 
graphs, for enlarging its factory buildings 
and equipping its plant for electric motor 
drive. 


JUNCTION 


report- 
the Fulton- 


CITY, WIS.—The Wiscon- 
sin Valley Electric Company is contem- 
plating the erection of a 44,000-volt elec- 
tric transmission line from Mosinee to 
Stevens Point, a distance of 35 miles, with 
an extension to Junction City. The com- 
pany has been granted a franchise to fur- 
nish electricity and given a contract for 
street-lighting in the latter city. 
MILWAUKEE, WIS.—Contracts, it is re- 
ported, have been awarded by the Pawling 
& Harnischfeger Company of Milwaukee 
for new equipment for its plant, including 
a 500-kw. generating unit, consisting of a 
Nordberg poppet-valve engine, directly con- 
nected to an Allis-Chalmers generator. Two 


300-hp. Badenhausen boilers will be_ in- 
stalled. An addition, 50 ft. by 80 ft., is 
being erected to the power plant, to be 


equipped with a monorail bucket hoist, me- 
chanical stokers and other apparatus. Two 
new 10-ton yard cranes are also being in- 


stalled. Woodmansee &, Davidson of Mil- 
waukee, Wis., and Chicago, Ill., are con- 
sulting engineers. 

ALDEN, MINN.—Improvements to the 
local electric-lighting system are under 
consideration. 

MINNEAPOLIS, MINN.—The Northern 


States Power Company of Chicago, Ill, has 
recently purchased the properties of the 
Northwest Light & Power Company of 
Hutchinson; the Renville County Electric 
Company of Bird Island, and the Minne- 
sota Valley Power Company of Monte- 
video, all operating in southern Minnesota. 
The three companies serve 28 communities. 


ELLSTON, IOWA.—The Mount Ayr 
(lowa) Light & Power Company has been 
granted a franchise to supply electricity 
for lamps and motors in Elliston. 

MASON CITY, IOWA.—The Board of 
County Commissioners has’ granted the 
reople’s Gas & Electric Company of Mason 
City a franchise to erect an electric trans- 
mission line from Morning Sun to Mediapo- 
lis, 

NEVADA, ITOWA.—Bids will be received 
by the Commissioners of Story County, 
Nevada, until June 20 for the construction 
of a brick building, 118 ft. by 92 ft., two 
stories and basement, including electric 
wiring, steam heating, dumb_ waiters, 
vacuum cleaner, ete. The cost of the build- 
ing is estimated at $70,000. Damon & 
O’Mera, Mason Building, Fort Dodge, are 
architects. 

RUTHVEN, IOWA.—The citizens have 
voted to grant the Northern Gas & Power 
Company a franchise to supply electricity 
in Ruthven. 

TINGLEY, IOWA.—The citizens of Ting- 
ley have voted to grant the Mount Ayr 
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(lowa) Light & Power Company a fran- 
chise to turnish electricity here. 

BERNIE, MO.—The town of Bernie has 
granted a franchise to G. N. Lasswell and 
Cc. L. Coble of Kennett, Mo., to install and 
operate an electric-light plant. 

KANSAS CITY, MO.—Work has begun 
on the erection of a substation at Fitty- 
ninth Terrace and Swope Parkway for the 
Kansas City Railways Company. 

KANSAS CITY, MO.—The Samuel F. 
Baker Motor Company of Kansas City is 
planning to equip a repair and garage 
}iant and wilt receive bids until July - 
for equipment, including 20-in. drill 
presses, arbor presses, grinder and buffer, 
electsic motors, compressor, etc. The cost 
is estimated at about $25,000. 

ST. LOUIS, MO.—The Monsanto Chemi- 
cal Works of St. Louis is contemplating 
the purchase of two 500-hp. water-tube 
boilers, stokers, etc. 

MAX, N. D.—The Garrison (N. D.) Coal, 
Light & Power Company has submitted a 
proposal to the Commercial Club of Max 
offering to erect an electric transmission 
line to Max and furnish electrical service 
here. Frank MeGray of Garrison is in- 
terested in the company. 

RUGBY, N. D.—An ordinance has been 
adopted by the City Council granting the 
Northern States Power Company of Chi- 
cago, lll., permission to install and operate 
an electric-lighting system in Rugby. 

VALLEY CITY, N. D.—The Cheyenne 
Valley Light & Power Company, recently 
organized, is planning to erect a high- 
tension transmission line from Valley City 
to Dazey, Sanborn, Rogers and other places 
in this part of the_ state. Energy for 
operating the proposed system will be ob- 
tained from the municipal plant at Valley 
Cty. Tater the line may be extended to 
Hannaford and Wimbledon. 

HUMPHREY, NEB.—The local electric 
light company has been reorganized. The 
new owners, it is understood, propose to 
rebuild the electric distributing system and 


furnish an unlimited service. Frank 
Wheeler is local manager. 
OGALALLA, NEB.—At a special elec- 


tion held June 5 the proposal to issue bonds 
for a new steam power plant and for ex- 
tensions to the distributing system was 
carried. James H. Class is superintendent. 


OMAHA, NEB.—Work has begun on the 
construction of a hospital building for the 
Swedish Mission Hospital, to cost about 
$100,000. Bids are wanted on all sub-con- 
tracts, including electric wiring, coal chute, 
fire escapes, etc. Julien Swanson, 2434 
Pratt Street, is architect. 

STERLING, NEB.—Bids will be received 
by R. F. Frerichs of the board of_ educa- 
tion of school district No. 93 of Sterling, 
until June 26 for the construction of a new 
school building. Separate bids to be sub- 
mitted for heating, plumbing and electric 
work. Plans and_ specifications may be 
obtained upon application to Berlinghof & 
Davis, architects, Security Mutual _Life 
Building, Lincoln, upon deposit of $25. 

ATWOOD CITY, KAN.—At an election 
to be held June 19 the proposal to issue 
$20,000 in bonds for extensions and im- 
provements to the electric-lighting system 
will be submitted to the voters. 


BURLINGTON, KAN.—The City Coun- 
cil has instructed the city clerk to secure 
estimates of the cost of an additional Cor- 
liss engine and generator for the municipal 
electric-light plant. 

COFFEYVILLE, KAN.—The Union Trac- 
tion Company, operating in Coffeyville and 
Independence and interurban lines, has 
entered into a contract with the Kansas 
City Gas & Electric Company of Wichita 
to supply energy to operate its system from 
Parsons, Kan., to Nowata, Okla. 


DOUGLAS, KAN.—At an election held 
recently the proposal to issue $5,000 in 
bonds for the installation of an electric- 
lighting system was carried. 

FLORENCE, KAN.—Improvements§ are 
contemplated by the Florence Electric Com- 
pany this summer, including the installa- 
tion of a 50-kw., three-phase, 60-cycle gen- 
erator. 

OBERLIN, KAN.—The city of Oberlin 
is considering the installation of a munici- 
pal electric-light plant. 


ST. MARYS, KAN.—The City Council is 
considering a proposal submitted by D. A. 
Course of the Rocky Ford Power Company 
to supply electricity in St. Marys. The 
company, it is reported, has made arrange- 
ments to supply energy in Alma and Mc- 
Farland and will cross the river at 
Wamego. 

TORONTO, KAN.—Contracts have been 
awarded by the city of Toronto for equip- 
ment for the proposed municipal electric- 
light plant. W. B. Rollins & Company, 





Railway Exchange, Kansas City, Mo., are 
engineers. 
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Southern States 


BRIDGEWATER, N. C.—The Western 
Carolina Power Company of Charlotte is 
contemplating the construction of a 25,000- 
kva. hydroelectric plant near Bridgewater 
and another plant to develop about 70,000 
kva. near Camden, S. C. The construction 
of these two plants will necessitate the ex- 
tension of transmission lines and the erec- 
tion of a new substation, etc. 


CAMDEN, S. C.—The construction of a 
new 70,000-kva. hydroelectric plant near 
Camden is under consideration by the West- 
ern Carolina Power Company of Charlotte, 
N. C. The company is also considering 
the erection of another plant near Bridge- 
water, N. C., to develop about 25,000 kva. 


PORT ROYAL, S. C.—Bids will be re- 
ceived at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., until 
June 25 for construction of eight wood 
frame officers’ quarters, including electric- 
lighting, plumbing and sewer systems, at 
the marine recruiting station, Port Royal. 
Drawings and specification No. 2405 can 
be obtained upon application to the above 
bureau or to the commandant of the naval 
Station. 


UNADILLA, GA.—The bond issue for 
the proposed municipal electric plant having 
been defeated, C. B. Morgan, Mayor, is 
considering granting a franchise for an 
electric plant. 

MEMPHIS, TENN.—Bids will be re- 
ceived by the Mississippi River Commis- 
sion, U. S. Engineer Office, Custom House, 
Memphis, Tenn., until July 2 for furnish- 
ing one troughing belt conveyor, one cen- 
trifugal discharge belt elevator complete 
with drive engine, one concrete mixer, 
bucket and distributing boom complete with 


drive engine and boiler; one steam cap- 
— and one cement sack elevator com- 
plete. 





FAYETTE, MISS.—Bonds to the amount 
of $17,000 have been voted for improve- 
ments to the municipal electric-light plant. 


McCOMB, MISS.—Work will begin im- 
mediately on the construction of an inter- 
urban electric railway to connect McComb, 
Magnolia and Summit. The power plant 
to furnish energy to operate the line will 
be located at Fernwood, where waste from 
the large lumber mills will be used. Right- 
of-way for the entire length of the road 
has been obtained. A. H. Jones is man- 
ager. 

BATESVILLE, ARK.—Bids will be re- 
ceived by the Board of Commissioners, 
Water and Light Improvement District No. 
1, Batesville, Ark., until June 26 for fur- 
nishing and installing a 150-kva., three- 
phase, 60-cycle, 2300-volt generator and a 
single cylinder, four-valve-type counter-flow 
or uniflow unit, to operate condensing, di- 
rectly connected. Specifications may be ob- 
tained from Frank lL. Wilcox, engineer, 
Syndicate Trust Building, St. Louis, Mo., 
upon deposit of $5. 

CAMDEN, ARK.—The Camden Electric 

Gin Company is contemplating installing an 
electrically operated plant, having a daily 
capacity of 50 bales. 
PARIS, ARK.—Bids will be received by 
the Electric Light Improvement District, 
recently organized to establish an electric- 
light and power system, until June 29, for 
construction of power plant, the work to 
include a power house, 30 ft. by &6 ft., two 
100-hp. boilers, two water-feed pumps, one 
140-hp. steam engine and a 120-kva., three- 
phase, 60-cycle, 2300-volt engine-type gen- 
erator, with exciter, switchboard, ete. W. 
N. Gladson of Fayetteville, Ark., is consult- 
ing engineer. 

ADA, OKLA.—The Oklahoma Power & 
Transmission Company is planning to build 
electric plants at Ada and Shawnee, to cost 
about $500,000. The plans provide for a 
development of from 7000 to 10,000 kw. for 
transmission to Ada, Shawnee, Lawrence, 
Fitzhugh, Roff, Tupelo, Stonewall, Colgate 
and other places. The work will include 
construction of power house, equipped with 
two 3500-kw. steam turbines, 12 Heine boil- 
ers. etc.; also the erection of substations 
and about 100 miles of electric transmission 
lines. The work will be done under the 





supervision of W. H. Zimmerman of the 
W. H. Zimmerman Company of Chicago, 
Ill. Sinelair Mainland of Chicago, IIll., is 


president. 


CUSHING, OKLA.—The Oil Field Water, 
Light & Power Company, recently organ- 
ized with a capital stock of $250,000, is 
planning to supply electricity for lamps, 
heaters. and motors in the cities of Drum- 
right, Cushing, Yale, Stillwater and othe~ 
towns in this vicinity. It will also fur>’~") 
energy to pump wells in the Cush'ng o1 
fields. 

OKLAHOMA CITY, OKLA.—The State 
Capitol Commission has awarded the con- 
tract for construction of power house, 70 
ft. by 100 ft., to the Gross Construction 
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Company of Oklahoma City, 
Layton & Smith 
architects. 

STILLWATER, OKLA.—F. M. Redlick 
of the Oklahoma Agricultural and Mechan- 
ical College, Stillwater, would like to re- 
ceive prices on electrical equipment for 
science hall and gymnasium armory build- 
ings, to cost $100,000 each. 

SUPPLY, OKLA.—At an election to be 
held June 25 the proposal to issue $6,000 
in bonds for the installation of an electric- 
light system will be submitted to the voters. 

COLLEGE STATION, TEX.—Work will 
soon begin on the installation of ornamental 
lamp standards on the campus of the Agri- 
cultural and Mechanical College of Texas. 
F. C. Bolton is professor of electrical engi- 
neering. 

COLUMBUS, TEX.—The Columbus Elec- 
tric Light Company has leased the munici- 
pal water-works system for a period of 12 
months. New machinery will be installed 
and the pumping facilities enlarged. 

PORT ARTHUR, TEX.—An addition is 
being built to the local power station of 
the Eastern Texas Electric Company of 
Beaumont. New equipment, including a 
4000-kw. turbo-generator, will be installed. 


at $62,500. 
of Oklahoma City are 


Pacific and Mountain States 


CHEWELAH, WASH.—The Washington 
Magnesite Company has closed a contract 
with the Stevens County Light & Power 
Company of Colville for furnishing 1000 
hp. at its mine and plant near Chewelah. 
To furnish the service the power company 
will have to extend its transmission lines 
about 8 miles from Chewelah. R. S. Tal- 
bot of Spokane is president of the Wash- 
ington Magnesite Company. 

NEWPORT, WASH. — The Northern 
Idaho & Montana Power Company is erect- 
ing a _  11,000-volt, three-phase, 60-cycle 
transmission line from Newport to Dalkena, 
Wash. The transformer station will have 
an initial capacity of 300 kva. 

OKANOGAN, WASH. — The Okanogan 
Valley Power Company of Brewster, it is 
reported, will rebuild its distributing sys- 
tem within the corporate limits of Okano- 
gan. 

SEATTLE, WASH.—Plans have _ been 
completed by the Pacific Telephone & Tele- 
graph Company, Stuart Building, for im- 
provements in the Yakima Valley, to cost 
about $100,000. From $15,000 to $20,000 will 
be spent in North Yakima in underground 


work and aerial cables and about $75,000 
for extensions in the valley. 

SEATTLE, WASH.—Bids will be re- 
ceived by C. B. Bagley, secretary board 
of public works, Seattle, until June 22 for 
furnishing four oil switches for the aux- 
iliary steam electric station at Eastlake 
Avenue and Nelson Place, and for two 
transformers for a substation tie line be- 


tween the Seventh Avenue substation and 
the steam plant: also for furnishing one 


500-kw. motor-generator set for the Aloha 
Street substation. 

SHELTON, WASH.—The property of the 
Shelton Electric Companv has been pur- 
chased by T. E. Donaldson and W. G. 
Burger, who will operate the plant under 
the name of the Shelton Light & Power 
Company. 

TACOMA, WASH.—The Wheeler-Osgood 
Company of Tacoma is planning to equip 
its sawmill for electrical operation, which 
will increase the output from 150.090 to 
170.000 ft. per day. The new equipment 
will inelude four 465-hn. turbines, three 
boilers. one generator ard one turbine. The 
cost of the work is estimated at $60,000. 


CRANE, ORE.—Prenparations are being 
made by Johnson & Johnson of Vale for 
the construction of a large irrigation pro- 
ject for Harney Courty, covering about 
50,000 acres of land The plans provide for 
the erection of a large pumping plant on 
Lake Matheur. Energy will be furnished 
by the Harney Hydro-Electric Company, 
which will develop about 5000 hp., about 18 
miles above Drewsey on the Malheur River. 
The power company will also supply elec- 
tricity for lighting purposes in Harney 
Valley, including Crane. 

LOS ANGELES. CAL.—The Southern 
California Edison Comnany has netitioned 
the State Railroad Commission for permis- 
sion to issue 10,000 shares in capital stock 
at $88 per share. 

LOS ANGELES, CAL.—Plans have been 
filed by the Los Angeles Shipbuilding Com- 
pany for the construction of its shipbuild- 
ing works on Smith's Island. Los Angeles 
Harbor. The cost of the initial plant is 
estimated at $750.000 and will consist of a 
one-story machine shop, 100 ft. by 400 ft.: 
one-story foundry, 100 ft. by 300 ft.: one- 
story rivet shop and storage, 80 ft. by 300 
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ft.; one-story boiler shop, 100 ft. by 200 
ft.: two-story general construction works, 
100 ft. by 600 ft.; carpenter shop, 100 ft. 


by 300 ft.; one-story pipe shop, 100 ft. by 
200 ft.; one-story electric shop, 90 ft. by 
150 ft., and one-story general warehouse, 
100 ft. by 350 ft. An aerial tramway and 
electric traveling cranes will be installed. 
The works will include four shipbuilding 
berths, 60 ft. by 500 ft. each, and wharf 
of same size. F. A. Gardner is chief engi- 
neer. 

RIVERSIDE, CAL.—The City Council 
has adopted a resolution providing for the 
installation of an ornamental lighting sys- 
tem on Chestnut Street from First to Sixth 
Street. 

VENTURA, CAL.—The installation of an 


ornamental lighting system in Ventura is 
under consideration. 
EAGLE, IDAHO.—Surveys are being 


made by the Idaho Power Company of 
Boise for the erection of an electric trans- 
mission line from Eagle to what is known 
as the Wise Project, a distance of about 
3 miles, to furnish electricity to irrigate 
a tract of approximately 700 acres. 
WALLACE, IDAHO. — The Shoshone 
County Power Company, recently organ- 
ized, proposes to erect and operate an elec- 
tric transmission line from a point near the 
Ray-Jefferson mine and thence to Prichard 
Creek, down Prichard Creek to Murray, a 
distance of 12 miles, with laterals, branches 


and extensions, which will cost between 
$30,000 and $35,000. The line when com- 
pleted will furnish energy for _ extensive 


dredging operations to be carried on along 


Prichard Creek by the Guggenheim in- 
terests. 

MONROE, UTAH.—At a citizens’ meet- 
ing held recently the proposal to rebuild 


the electric power plant, destroyed by fire 
on Feb. 22, was carried. 

HARLOWTON, MONT.—tThe installation 
of an ornamental lighting system on Cen- 
tral Avenue is reported to be under con- 
sideration. 

LIVINGSTON, MONT.—Bids will be re- 
ceived at the office of H. J. Reece, city 
clerk, Livingston, until June 26 for con- 
struction of water-works system, separate 
bids to be submitted as follows: (1) For 
furnishing material and labor and construct- 
ing concrete settling basins, filter basins, 
clear-water basin, filter and chemical house, 
pumping station and concrete reservoir, 
and erecting pumps, motors, ete.; (2) for 
furnishing and erecting four 750,000-gal. 
mechanical units; (3) for furnishing two 
1.500,000-gal. low service and two 1,500- 
000-gal. high-service, motor-driven pumps, 
starters, ete.; (4) furnishing cast-iron pipe, 
specials, ete.; (5) furnishing hydrants, 
valves, etc.: (6) for trenching and laying 
cast-iron pipe, etc. Copies of plans and 
specifications may be obtained at the office 
of Burns & McDonnell, engineers, Interstate 
Building, Kansas City, Mo., upon deposit 
of $10. 

BURNS, WYO.—Bonds to the amount of 
$17,000 have been sold, the proceeds to be 
used for the construction of a light and 
water plant. 

BURNS, WyYO.—The contract for fur- 
nishing and installing the electric equip- 
ment and machinery for the municipal elec- 
tric-light plant has been awarded to the 


Cheyenne (Wyo.) Light, Fuel & Power 
Company. 
ROCK SPRINGS, WYO.—The Union 


Pacific Coal Company of Cheyenne is plan- 
ning to install a new 2500-kw. General 
Electric turbine in its local power plant, 
and to erect a new electric transmission 
line from Rock Springs to Superior, a 
distance of 19 miles. Wooden poles and 
No. 4 copper wire will be used. Energy 
will be transmitted either at 33,000 or 44,000 
volts. Work has already begun on the 
power house in Rock Springs. The power 
plant at Superior will be used as an aux- 
iliary. A new 1000-kw. General Electric 
turbine will also be installed at the com- 
pany’s plant at Hanna, where it is opening 
a new coal mine. Improvements involving 
an expenditure of about $200,000 will be 
made in Hanna. 


Canada 


HOLLYBURN, B. C.—The British Colum- 
bia Electric Railway & Power Company 
of Vancouver is contemplating extending 
its transmission lines to Hollyburn to fur- 
nish electrical service here. 

NELSON, B. C.—Arrangements have 
been made whereby the Utica Mines, Ltd., 
and the Jackson Basin Mines, Ltd., both 
of Nelson, will construct jointly a hydro- 


electric plant on Twelve-Mile Creek. The 
Utica Mine now has a 100-hp. plant. 
Charles F. Caldwell of Kaslo, B. C., is 


interested. 
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PRINCE RUPERT, B. C.—The City 
Council is considering engaging an engi- 
neer to examine water-power sites in this 
section with a view of developing further 
hydroelectric power. 

BATHURST, N. B.—The Bathurst Elec- 
tric & Water Power Company has peti- 
tioned the New Brunswick Legislature for 
an amendment to its charter giving it au- 
thority to operate an electric railway in 
Bathurst and vicinity. 

FORT WILLIAM, ONT.—Preparations 
are being made by J. A. Kellough, 240 Bal- 
moral Street, Fort William, for the con- 
struction of a creamery, to cost about 

7,500. Mr. Kellough is reported to be in 
the market for refrigerating machinery, 


ELECTRICAL WORLD 


motor, shafting, pulleys, ice crusher, 


boiler, etc. 

NIAGARA FALLS, ONT.—The control 
of the Ontario Power Company of Niagara 
Falls will pass on Aug. 1, 1917, to the 
Hydro-Electric Power Commission of On- 


tario. The consideration is said to be 
$22,669,000. With the control of the new 


property the Hydro-Electric Power Com- 
mission will operate the largest hydro- 
electric system in the world. 

GREENFIELD PARK, QUE.—Arrange- 
ments have been made by the Town Coun- 
cil with the Montreal (Que.) Light, Heat 
& Power Company for furnishing energy 
in connection with the proposed new street 
and domestic lighting system. 
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HERBERTVILLE STATION, QUE.—The 
Central Electricity Company, recently in- 
corporated with a capital stock of $99,000, 
proposes to construct and operate electric- 
light and power plants, etc. J. H. Bassard, 
J. R. Desbiens, A. Plourde are among the 
incorporators. 


MONTREAL, QUE.—A contract has been 
placed by the Montreal Tramways Com- 
pany with the Canadian General Electric 
Company for a 12,500-kw. steam turbo-gen- 
erator, to be installed in the new power 
station at Hochelaga. It is to be delivered 
in April, 1918. The proposed improvements 
include a new substation, additional equip- 
ment and a conduit system linking up the 
various plants. 





14,310. CircuirT CONTROLLER; Winthrop K. 
Howe, Rochester, N. Y. App. filed June 
9, 1916 (reissue). Circuit controller hav- 
ing three operative positions. 

14,312. DEVICE FOR CONNECTING OUTSIDE 
WIRES TO BUILDINGS; Philip C. Ragotzky, 
Philadelphia, Pa. App. filed March 7, 
1917 (reissue). For connecting telephone 
wires from poles to buildings. 

1,228,392. SPEED-INDICATING APPARATUS; 
Henry E. Beighlee, Cleveland, Ohio. App. 
filed Nov. 8, 1916. Means for indicating 
or registering the speed or variation in 
speed of a plurality of machines, engines 
or rotating parts. 

1,228,408. Crircurr BREAKER; Fremont J. 
Cleaver, Carnegie Borough, Pa. App. 
filed Nov. 1, 1915. Air-tight receptacle 
of glass preferably having integral there- 
with, and internal open-top reservoir or 
cut into which extend the terminals of 
the electric circuit to be protected. 

1,228,449. SLECTRIC MorTror; Samuel E. 
Kurtz, Sac City, Iowa. App. filed Feb. 
26, 1914. Variable-speed electric motor. 

1,228,450. ELECTRIC WELDING MACHINE: 
Laurence S. Lachman, New York, N. Y. 
App. filed Sept. 17, 1915. Spot welders. 

1,228,547. PROCESS OF MAKING PASTED 
STORAGE-BA?TTERY PLATES; Louis H. Flan- 
ders, Jenkintown, Pa. App. filed Oct. 20, 
1913. A quantity of sulphate is mixed 
in the paste prior to its being applied to 
the grid, and the porosity of the finished 
plate is fixed and determined independ- 
ently of the consistency thereof but with 
regard to the density of the lead oxide 
or oxides used and to the capacity de- 
sired. 

1,228,551. NEGATIVE-POLE PLATE FOR STOR- 
AGE BATTERIES AND PROCESS OF MAKING 
THE SAME; William G. S. Grant, Hamil- 
ton, Ontario, Canada, and Louis H. Flan- 
ders, Jenkintown, Pa. App. filed Oct. 8, 
1913. Active material is free from 
cracks. 

1.228.577. ELECTRICAL PLUG AND SOCKET; 
James F. McElroy, Albany, N. Y. (Susie 
H. McElroy, executrix). App. filed Feb. 
27, 1912. For temporary connection of 
an electrical device such as an electric 
ow to a supply circuit of high poten- 
tial. 

1,228,635. LAMP DIMMER; Harry Alexan- 
der, New York, N. Y. App. filed March 
9, 1915. May be regulated within very 
narrow limits. 

1,228,670. FLEXIBLE 
CAL CONDUCTOR; 


INSULATED ELECTRI- 

John CC. Henderson, 
Washington, D. C. App. filed Nov. 3, 
1916. Conductor having subdivided con- 
ducting portions in which there will be 
no readily combustible material touching 
the conducting elements. 

1,228.675.  STORAGE-BATTERY PLATE: Will- 
iam S. Hutchinson, Montreal, Quebec, 
Canada. App. filed July 16, 1913. Im- 
provements. 

1,228,710. BrRUSH-LIFTING MECHANISM ; 
Charles W. Steen, Norwood, Ohio. App 
filed June 19, 1914. Improvements. 

1,228,711. CONNECTING DEVICE FOR CHAIN- 
Type INSULATORS: Louis Steinberger, 
Brooklyn, N. Y. App. filed Dec. 6, 1912. 
Adjacent units may be readily assembled 
and disassembled without the use of 
tools 

1,228.731. CIRCUIT EXTENSION Box: 
Chauncey W. Abbott, Auburn, N. Y., and 
Henry R. Gilson, Baden, and James M 
G. Fullman, Sewickley, Pa. App. filed 
May 26, 1914. Form of extension box 
whereby a circuit may be picked un at 
and extended from wall switch outlets, 
particularly flush switch outlets. 

1,228,762. ELEcTRIC LIGHT FIXTURE: C 
* Dolle, Cincinnati, Ohio. App. filed 
Sept ia, « 208. Incandescent electric 
lights may be extensibly or adjustably 
supported from the wall or ceiling. 

1,228,778. KNire-SwitcH RELAy; William 
Kaisling. Chicago, Tl. App. filed July 1, 

1913. Armature-actuated switch blade is 
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adapted to control circuit conditions In 
connection with a plurality of stationary 
switch blades. 
,228,839. SAFETY MEANS FOR SWITCH 
Boxes; Lester Siebenhauer, San Fran- 
cisco, Cal. App. filed Sept. 27, 1915. 
Protecting covering for the exposed bus- 
bars and in spaced relation thereto, the 
covering being either of conducting or 
non-conducting material and either 
opaque or transparent as desired. 
1,228,842. ELECTRIC WELDING MACHINE; 
James M. Sparkes, Peabody, Mass. App. 
filed Jan. 17, 1916. Single-transformer 
electric-welding apparatus. 








1,228,710—Brush-Lifting Mechanism 


1,228,843. WELDING MACHINE; William H. 
Spire, Cleveland, Ohio. App. filed Jan. 
31, 1917. A platen longitudinally mov- 
able of the frame of the apparatus may 
be supported on and movable over a 
plurality of sets of bearing rolls in order 
to effect such longitudinal movement. 


1,228,849. SysTEM OF ELECTRICAL REGULA- 
TION; William A. Turbayne, Niagara 
Falls, N. Y. App. filed June 2, 1913. 


Storage batteries are caused to discharge 
into the system at periods of load de- 
mand greater than that desired to be 
held on the generators, while conversely 
the batteries are caused to charge when 
the external demand falls below the de- 
sired normal generator load. 

1,228,852. CONTROL OF ALTERNATING-CUR- 
RENT Motors; Thomas W. Varley, New 
York, N. Y. App. filed June 18, 1914. 
Insures that the rotation of the motor 
will be always in the desired direction 
after it is once installed, independent of 
the reversal of the phases by accident or 
otherwise. 

1,228,858. ELECTRIC SWITCH; 
White, Washington, D. C. 
Oct. 31, 1914. Improvements. 


1,228,859. METER SWITCH; Roger S. White, 


Roger S. 
App. filed 


Washineton, D. C. App. filed Aug. 22, 
1916. For use particularly on meter test 
blocks. 


MECHANISM ; 


1,228,907. ELECTRIC-S WITCH 
App. filed 


David D. Gordon, Chicago, Ill. 


Nov. 21, 1916. Key-controlled snap- 
switch type. 
1,228,924. DRAWN-LINK ELECTRIC FUSE; 


Slaughter W. Huff, Brooklyn, N. Y. App. 


filed Aug. 21, 1914. Cartridge. 

1,228,936. COMMUTATION DEVICE FOR DI- 
RECT-CURRENT MACHINES AND THE LIKE; 
Birger Ljungstrom and Axel D. Wid- 
strom, Stockholm, Sweden. App. filed 
Feb. 24, 1913. Arrangement which will 
produce practically perfect commutation, 
but which will at the same time not dis- 
turb the magnetic design of the gene- 
rator. 


1,228,963. APPARATUS FOR CONTROLLING 
MECHANISM AT A DISTANCE; Jacob Pere- 


pelkin, Petrograd, Russia. App. filed 
Feb. 3, 1912. Improvements. 

1,228,988. MACHINE FOR WATERPROOFING 
Fiprous MarTeERIALs; Alfred O. Tate, 
Montreal, Quebec, Canada. App. filed 
Oct. 27, 1916. Improvements. 

1,229,014. FIELD-CONTROL SwitTcH; Win- 
field A. Atwood, Schenectady, N. Y. App. 


filed June 28, 1913. 
machines. 
1,229,034. BurcLtar ALARM; Lee A. Col- 
lins, Louisville, Ky. App. filed Dec. 14, 
1916. Transmits a signal to a central 
telephone office or other station with 
which it is connected by telephone. 


For dynamo-electric 


1,229,056. ELECTRIC-LAMP RECEPTACLE; 
Melchor H. Freixas, Brooklyn, N. Y. 
App. filed Sept. 30, 1916. Improvements. 


1,229,057. Carp-PUNCHING Device; John 
W. Fritch and Delia E. Hoppes, Wash- 
ington, D. C. App. filed Oct. 11, 1916. 
Such as those which are used for statis- 
tical data, as for instance in compiling 
statistics for the census or other similar 


uses. 

1,229,075. APPARATUS FOR HANDLING 
METALLIC LEAF; Leon M. Harwood, 
Springfield, Mass. App. filed July 3, 
1916. Improvements. 

1,229,097. Om-FrED SIGNAL DEVICE; Frank 


P. Lamar, Santa Ana, Cal. App. filed 
May 13, 1916. Device for indicating the 
flow of oil through an oil system. 


1,229,128. ELEcTRIC HEATING DEVICE ; 
Leon F. Parkhurst, Pittsfield, Mass. App. 
filed June 18, 1915. Armored or sheathed 
wires lie in a single plane, so that the 
articles operated upon are_ uniformly 
spaced from the source of radiant heat. 


1,229,149. CommutaTor; Carl J. Schwarze, 
Adrian, Mich. App. filed March 28, 1916. 
Relates to the grouping of relatively in- 
sulated terminals. 


,229,150. Process FOR TANNING AND IM- 
PREGNATING MATERIALS BY MEANS OF 
ELEctTRICITY ; Botho Schwerin, Frankfort- 
on-the-Main, Germany. App. filed Sept. 
8, 1914. The invention utilizes the fact 
that a tanning liquor may be carried 
through the hide by the electric current 
—that is to say, electro-osmotically— 
whereby the hide is able to take up the 


tanning and become converted _ into 
leather. 

1,229,185. INCANDESCENT ELECTRIC LAMP 
PLuG; George J. Stichtenoth, Cincinnati, 


Ohio. App. filed March 15, 1917. Hav- 
ing a plug adapted to be interchangeably 
employed with sockets of different types. 


1,229,186. SaretTy SwitcH; Alexander K. 
Sutherland, New Britain, Conn. App. 
filed July 31, 1915. Ordinary knife-switch 
type. 

1,229,203. METHOD OF PURIFYING AND SEP- 
ARATING FINELY DIVIDED SUBSTANCES; 
Botho Schwerin, Frankfort-on-the-Main, 
Germany. App. filed Jan. 5, 1912. Utili- 


zation of the effects of the electric cur- 
rent on the transport of the smallest par- 
ticles in a suspension, a mixture of sus- 
pensions, or in so-called colloidal solu- 
tions. 
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